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' _^ * "A3STRACT . : / * . . ^ 

AeAaitduJtW^ and S|wce A^^i^t^a^on (WASA), ^fee tithUa^ A^o^^^coMti^^ 
a p4ddue€, ifce pHAMViy mmm ioK aoffimaniaaMng tht kual^ oi thoJA Ka^zoAak 
to a6QJi. Tht p^ei^tnt mvlwmnM the tzahiUaal vtepo^ ^ uM*, eucCfc/ 
abn&ldmablt voAAMiat^ In AgpoHt aofnpontnZh/, ^^omat, and oKganlzdtLon. M pa/it; \ 
oi the. Langity i^c^tntlila and -tttknMtal Iniom^on (STI) Kgvlm ^nd zv^oMiation 
pj^ji^at, a Ktvlm oi te^hnimt h^oM u m e^^eettue p^gduct fiO^ Unio^m-y 
tCan aonmun^datLon undMtakM,^ Stylt npmmJUi dua^tng tim pmatiat 
tn te^ahniaaZ kfipoHX p^tpaJLOtiony pubiA.aa;ti6n manuaJU caueA^ng ^ucfe iaotoi^ 04 
dulgn, iayouth and typt styltj and copiu ci iecfeniafl^ ^epo^ u;eA.e obtalmd 
^Aom Ihdtu^UM, atadtmia, gaveAm^ntal, and KUm^ah oAganlzatMon^ ^ ^gd an ^ 
ananalyAU di thU mat^Ual, ^UtaAia wUl fee Utabluh^d ioA th^ AzpoHt aom- 
p0nen*6^ ioA the>.A€iaMon4fUp oi tht aompontnM mtlUn thg AtpoHt aont^xt, and 
ioK tht ovv&XJL KtpohX 0/LganA.zcuUon. Tfie oAAtMA^L mM bg-tu^d as 04 b^n:ck fmAh& 
and tompoAtd mth tkt pabJUaaZLon siand^ds ajjM^yMy u4ed to^pmpoAz WASA t€ch- 
nica^ hzpQAts. Tht compaJuMon may mvenJL ahdngiM^whlah^aan bz mcd^ to tht 
i)UhtLng^A$A 6^ndaAd6 to ^MpAov^-tht Mi^cMvmuA o^.N^A'^ tzahnlaal Ktponts^ 
iU pAodJt^ ^oA tn^oJunat^on aommun4.aatibn, ' # , 

l\ ^INTRODUCTION ;v * ^ : 

^ ti^ .The research and development (RlrD) expansion jWhlch^ begii^ during Wdrldj 
War II ^resulted In significant changes in scientific and technical information 
(STI) activities in the United States, Theses charigekj which wBre necaas^ry to. 
handle the Increased produptlon of STI, Inclmded new methods of publishing , dta-^ 
semlnating', storing, and retrieving eclen^flc and technical information*^ A . 
significant change occurred in the way in which the results of reseir^h were 
published. During this period , the distribution of REip activities changed from^a 
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eomplfte rellanqe on traditlprial. jouniais and monographs to .the ^Ide^ use v 

of -the iechnlW. report (Adkins^^ 1978)d, V 

- Growth of Technleal Report Literatute - 

- The technical 'report' has al^o bean used by industry to coramunlcate slgnlfi' 
.-cant and complete research results* Due primarily to the federal government's 

support of R&D aetivitias and the assoeiatad need to record the progress .and ^ 
document the resull^Sf government^sponsore^ research * the volume of technical 
report literature 15|Q00 technical reports , 

were produced in 1965* A decade latere In 1975, the yearly total exceeded 
60|000 teports. The projefcted production for 1980 was established ai 30*000 
^reports (Kirtg, 1977)* The number of U.S*. scientific and technical literature 
items by medium ii shoym in Table A. 




JdumafI 



liip 



1965 



isio 



, Table A,^/Numbar bf U*S, SW literature items • , \ 

by medium (1960-^1980)* • 

For^ calendar year 1980 i the National Aeronautics and Space Administration 
^publlshjid 3,399 technical reports. Like many R&D ajgenpies in the federal govern 
ment, NASA regards the technical report f s' a product-s the primary means of eom= 
munitatingy^esearch results to^the.user. As a primary means of communicating ^ 
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inf dniat Ion ^ iNASA teishQlcal Vtporct Qtist bi organlt^ and written £o 
tha most af iaetlva contmleafclon of Ita aon^ ' ^ 

t^ahnlcal raports ara procassad Into tha NASA sciantlflc' and taehnlcal 
>rmatlon aystam whara Jhay ara-dlstrlbutad^ to Industrial » academic, and 
gftbllc: oirganlzatlona; adeasslonad "Into^ RECON,^ NASA's computarlzad bibliographic 
d^ta baaaran^ IndaKed and abstmctad In STAR* NASA's annouriceraent publication 
1^ for, taehnlcal report literature* The NASA technical publications which are 
^vallabla for sale to tha public can b^. obtained from the National Technical 
ii^brnatlon Service (NTIS^ ^ ^ , 

■ > The National Teahnlcal Information Service was establlshad as part of the * 
/ papartment^'of Conmarce f o simplify ^nd Improvp' public aqcess to seientiflc and * 
^/ technical reports produced by_ federal agencies and their conttactars NASA 

technical reports * as well as those of other federal R&D agencies ^ a^e added to 
the WIS data base. The NTIS data base may be searched^through such commercial 
% data bases as SDC's ORBIT III, Locktoed/DIM,OG^ and BRS. >^ ^ ^ ' 

Technical Report as Product ^ ' " ^ 

The technical report i^a tangible product of a research effort- Although 
agreement exists that these reports should be organized * clearly worded , afid 
easy^to use, report producers disagree on (1) the definition of the technical 
report* (2) the rgle of the technical report in the scientific and technical^ 
envlronmants and (3) the arrangement of the parts 'of the technic^.^*€port , 

/V • The definition of the technleal report varies because it serves different 
'roles in communication within iind between organizations* The technica-1 report 
can be defined' etymolDglcally, according, to the derivation of "report"; (Welspan, 
^ 1966) J descriptively^ according to the report content and method (DoD, 1964)^r 
behaviorally , according to the Influence on the reader (Rondo ^ 1965); and | 
" rhetorlcallyj according to the function of the. report within a system for com^*' * 
.murilcating scientific and technical information (Mathei and Stevenson, 1977). 

In 1968, COSATI (Committee on Sclantific and Technical Information) 
asaembl^d a task group which appraised the role of the .technical ^^ort In the^ ^ 
. ' scientific and engineering comfiuriicat ion process. The technical report was 
' found. to be the primary recording medium fbr applied reseMch and thus favored 



ERIC 



'•^y the tsbhnelo^isti: tephoologi&ts saw gtear nerlt in a numbatf of faatures 
f the tpchnl€al report IncliTdlng 1) tlmellnesi, 2) eooprehenilve treatment, 
) J inclusion of ancillary information * and/ 4) the frequent inclusion of negative 
fUsults. On the other. hand, the COSATl study found that scientists questioned f 
tjie reliability of the technical report because of its allegedly unrfy.ie.we,d nature 



and its availability in terms Of access through a retrieval or archival system, 

: I Publications manuals' tepr^esancing a cwss-^section of the scientific and 
te4hnicat commimlty were examined ,lh arr atwmpt to^ discover a staridard arrange- 
menjt of components recomiTended fo inclusion In a technical report. There was lit* 

tie iagreement about the Infclusion or th^ arrangement of comporientsS, The matrix ^ 
Uliistratlhg the variety in these doc^ents la tncluded as an appendix* 

/ / ^ STATQlENT^qF THE PROpLmi^ , ^ 

^ In February 1980, "the ^Sdlentiflc and Technical Information Programs 
undertoo^k the first comprehensive review and evaluation of the Center s STI 'pro^ 
gram. As part of^the proji^ct, a study of the technical report was undertaken ^o 
deteMlne whether the NASA 'pubiieatlon standards of style and organlMtion made 
*the technical repo^ an effective product for transmit ting. Information, j * 

^ur posff of the Study ' ^ ^ • \ . 

NASA employs uniform publication standards designed to ensure the clarity, 
quality s and utility of its technical reporta* These standards were deaigned to 
produce reports of maximum readability arid ease of comprehension, writtent in a ^ 
style that ia both logical and famlMar because of its wide acceDtance in tech^ 
nical writing. However, an evaluation of- NASA publication standards had neve'r 
been conducted, 'J . ' ^ ^ 

Importance of the Study * \ ' 

A survey of the literature disclosed that little,' if any, .documented 
research existed to support or suggest criteria for ijssessing the ef fectivenees 
of a tecbnical report. Consequently, ^a siirvey to establish the present environ-' 
ment of the technical report and to pr^oduce/emplrical da^d againit which NASA 
publication standards could be compared was deemed eaaentral* This paper 
reports the preliminary findings of the study* ' . ^ '\ 



. y r . ^ RISlAkCH IffittiODOLOGY Am PROCIDURE 

■ . ■ ... ... V. ■■ / ■ ; ^ . . f ,„ : . ^ , 

V The study 'utlliitd suiryAy^r tfef pbjain inpuit Srom dfg^rllzatlona-' 

whlch W(ir# kiiawn.to praduci^ t€□hnieal^ln/a^ Addresses ware camplled ttdm/ 

two sQurQasi tha Saeiet^y for Taqhnlaal Canuiilcatldn ' (StC 

dlstiflbutlQn list for taahnlcal reports. The study w^s eandueted In conJunQtion 
with tha firm of Graff Ic Traffla StudiaSp liDca ted in Norfolk, *Vlrgi^^ V 

Ltoltatians of tha Study - . \ 

far purposes of this study i ithe tect(nical report def Ined as a aaraminl- 

cation produet daslgnad to .dbiivey the cam|raften3l^^ of basic Wnd applied 

refaat'ch togathar with the an^ili&ipy Infpra^tion nacassary for Interpratatioou 

rapllcatlonp or appileatlan of the results or techniquas> Tha study was limited 

to thosa tachnlcal reports which racdrdedsighlf leant setantlfla or technical 

accmplishmants and which wer^ specif leally prepared for distribution outside 

the arlglnatihg organizatlai^J ThuSp In-house. memb/lett-er reports p the corporatii/ 
_ ~ \ ^^^^ : . ^ ^ . : ^ . r ■ -f 

"proposal". Institutional tepdrts such as pMlodlc raports or annual. reppritSr 

and the contract progress report war e*ellnilnat ad* ' ^ 

Froqedure ' - = ^ 

A letter was sent to Indiyiduals repreeentlng 611 .organizations in indurftjrj^; 
academla; government; and researchp tradmi and profeaaloni^l asaoclatiohs. 
individuals were asked to provide the followipgi 

1, Copies of typical repj^ts published by their organiEatlons ; 

2* A copy of their style^anual or the name of the commercially pr^pare^ 

manual (e.g. ^ Chicago Manual of St^le ) if one" is used | 

' ' ^ ' f ^ . ' . - ■ / /. 

3. A copy of the publications or graphics manual or standards cm^erlng such 

^ — ^ ^' '» X ^ . ■ ^ ■ . ' • . V ^ / 

factors as design, layout, typography style, illustrative material^ .print^T 

binding; and 

4* A form indicating the^ absence or presence of the requested Information. 

ApproKimately 200 pieces ofl* literature were received from 424 organizations 
within the established time limits. Nlnety--nlne technical reports wpre suitable ^ 
for analysis and data extraction. The data were analyEed according to established 
criteria. ^ No statistical , inferences were made from the findings. 
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0£ tl»a 6ll Organisation* contacted, 99 reafiondenta. sent material auitable 

for'aQalysis and data ^^trationt The .overall , rate of recurn,for the survey was 

',.16.3%.' . . . - . _ 

-Purvey Response 



V 



The 99, responses were grouped a^cqrding to organization. The largest group 
in the su|p|^ populmtlon was the ^Industrial' organisations; followed by the 
raae^reh,^ trad^« and prof essidnal organisational government orgaTiiliatlonsi and 



th^^&^atftold* org^nte^ '"nils grouping is - shown in Tabla B 



' Org&n&ptlorial . 


Requests 


. JResponses 


Percent 
Resppnding 


Percent of . 
Total Survey 


ppvernmen^ , - 


. 49 ■ 




26.6 ' 


12.2 , 


Industrial 


. 426 


54 


' 12.6 


54.5 


Acadeinic * % 


76. 


\ 11 


14.4 


11.1 , 


Research, Etc. 


60 


t 

22 


• ' 36.6 


22.2 • 


TOTALS 


611 


■ 99 


. 16.3 ; 


100.0 ' . 
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Talsle B. /Survey* responees by organization 



Componfnts - Thslr .Use and Locatlort 

Thf material was amalyzid to produce an exhaustive list of report componentB, 
Mlnety^elght report producers described structural compqnents using 98 different 
terms, , In compiling the lists those terms which appeared\ to describe components 
having the same function were grouped. An analysis of th^ frequency of usage of the 
Qomporients disclosed that only, five components were used by 50% or more of the 
tespondlngr organizations (see Table C) . \ 

Next^ the material was analyzed to determine the location of the components 
within the report. No standard sequence was discovered* because the components 
were located IhValmost every ppsslble position within the report. No convention was 
discovered for describing the various sections of the technical report. Therefore p 
the thr^€ areas of traditional book publishing^ front matter, body i and back matter 
were used' to locate the components, (The front matter consists of all material pre- 
ceding the main text. The body- contains the investigative, analytical , or 



theorefcl^al mamlal. f^^ natter conslitfl of reference material and other • 
iuppletientary nat :^ "..--^^^.^^ V ' ^ ; 

Five eompboents (cov^y tlt|fe Piage» table of eontehtSi Introductloi)^ and 
Appendixes) were mentlottid by 50% or more of ths respondents. Only, the cover and 
the^tableof^ contents were cpnaistent In their location within the report. Less 
agressent existed ^bout the iacatlGlfi of the title pages ilntroductlqnp or Appendixes. 
The comp^onenti In the exhaustive listing were refined so t could 
bfe compared more easily with the /compphehts, covered by tHf NASA f ublicatlona 
ManuaL » Components which appeaLred to have the same function were combined. For 
example f ^Li^t of Drawings" was combined wlth^Llst of Figures." ^y component 
mentioned by NAi^ was Included. The number of components was reduced by elimi- 
nating any cpmponent usitf by fewer than five report producers. ' 

The components derived from the exhaustive list were compared with the 
components and their recbnmended placement as apeclfled In thfe;\ NASA Publlcatldns 
Manual . The cbmponents ^nd their placement $s specified by NASA compared favor-- 
ably to ^those contained In the reflnefr-ttrt. The analysis did reveal variations I 
in the numbler and placement of front matter components.. Where body components 
were concerned * NASA placed the same elements In the body of the report as those 
contained In the refined list. A comparison of back ma'tter components revealed 
certalri variations , most notable in the plfcetnent of the gloisary and index. 

A, breakdown of tffe fi^e .componenta, the percentage of use* and their 
location within the repoVc is presented in Table C, ' * 



Component 


' . %Use , 


Front ■ 


Body 


Back, 














Cover 


67.6 


100.0 








Title Page 


80.0 


96.2 


2.5 




1.2 


Table of 












Gontents 


. 70.7 


100. 0- 








Introduction 


57.5 


17.5 


82.4 






Appendixes 


59.5 




1.6 




98.3 



. Table C- Components by use and location ^ 

. Use of Style Manual's and Publication Guides 

" ~ ~ -^-r^ ' - - _ _- ^ 

The respondents were asked to provide information relative to the useVnon- 
use of style minuals and publication/production guides. Respondent^ were also 



aelUd' to Identify the «Se of' eoTO^ style manuals. The responiei 

wf*# edmpllsd and ari prasented In Tablfe D, While the chart is^phraitd In 
uss/nQn-use tinnri tnutually exeluslva catsgorles wert not apacl^ed, Thgrffort, 
the percentage^ cannot be added to describe 100% of the sample. 
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Goverpment 


16.6 


16.6 


83.3 


.33.3 


'41.6 


25.0 


58.3 


41.6 


Industrial 


31.4 


5.5 


42.5 


27.7 


29.6 


37.^ 


33.3 


46.2 


Academic 


54.5 


27.2 


27.2 


36.3 


18.1 


45.4 


54,5 


54.5 


Research 9 Etc, 


59.0 


13.6 


50.0 


27.2 


31.8 


31.8 


40.9 


50.0 


Total Survey Average 


38.3 


11.1 


47.4 


29.2 


30.3 


35,. 3 


40.4 


41.6 



*DeBakeyp The Scientific Journal i Editorial PQllcies andf^ Practices (Mosby* 
1976) t NASA Publicatidns Manual i NASA SF-7013 i NBS Cemfluftieatlans Manual y 
Abbrevi?tian and Synbol Guide t New York Times j Reisaan-s Style Manual for ^ 
Technical Writers and Editors ^ "Guidelines to Format Standardi^COSATI^ " _ 
StC Typing Guide for Iteth l American PsychoioEical Association i Editorial 
Jtenuai of the Al^ r fhe Elements of Style i S trunk li White? Handbook of Current 
English ; Words Into Type i QBE Style ManuaU Council of Biology Editors Style 
Manual ; TujabianT Itonual for Writers i MSI/IEEE Sftd 260--1978i Gaological 
Survey Style Manual r AIP Style Mariual i ACS Style ^tentjfal i SMART Comaunications 
Jnc* I MLA j Fowler I Baket r Wl Style Manual i National Education Assoc f % 
American Institute of Physics i Technical Manual Writing tiandbook i Technical 
Writing Style Guide ; Guide for Beginning Technical Editors .- ^toth Into Type- - 
Swanson; Handbook for Authors- American Chemistry Society. 

Table. p.- Use of style manuals and publication guides by organisation 

The majority of respondents relied upon a style manual to prepare technical 
reportsi however, approKlnrately 33% of the respondents used no style ^manual, ^; 
The QPO manual was used by the majprlty (83. 3^) of respondents from government 
dperatlons-\ A majority of academic and research respondents, 54,5% and 59% 
respectively, used the Chicago Manual of Style In report preparation* Respon- 
dents were almost evenly divided In the use/non"-use df a publication/production 
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' , . i' . *. SUMMARY OF THE STUDY " 

' The study ^^epreiants an attempt to assess the NASA t^^|cal ^port as an 
effeetlve raedliOT inforro tranimittal, evaiua|^^^fclud©d^^^t^^ com^ 

.pllatlon^P^ampltleal^data throwgH survey of ^report pr^iS^^^nd through a 
survfy of' report components, formapSp and orga^lMtlon^^fol^^ of cur- 

rent s^le manuals. " : / ' . ^ ^ * - ' ^ 

^ ; A sMrvay of)rtia II that little, if anyi ddcumented r 

reaeara^ eKlated to. support or suggest criter^ Jpr assftseing the, egfectlv ^ ^a 
of a teehnical report* Consequently * a surVey designed tg determine the prilent 
environment of the technleal report and to, produce ejnpltidal data against which 
NASA publication standards for technical reports could, he compared was deemed 
aasentl)il« ; , ' ^ v .^i,^ ^" 

During the analysis of the findings of the study, wide \^ariances in the 
technical report were discovered* Nearly^one hundred component s were identic 
fiedv baded on the extsnsive array of terms, -to attempt tt reduce thf number 
of components was made by fe^mbinlng, similar components under, on^ ' . ^ 

heading and the eWmlnation c^l/saldom used'' component No standard ■ 

sequ^ce was discovered for the comppnents, so only a general location for them 
Spuld be made in terms of front, body, and back matter, \^ ^ 

"" .^ { ■ FUTURE RESEARCH , 

Future research will be devoted to aase^ing the adequacy of the reduced^ 
set of com0dn^nts* clearly defining the pi^pose of each component, and develop- 
Ing evaluati^ criteria^.f or each. The components" o^f the NASA reports will be 
j^aluated according to these criteria. Baaed on fhe tabulat^lon ofe locations in 
Common usage, alternate theoretical sequences of components will be developed 
and tested empirically. The NASA report will be tested against the sequence 

established by research*. ' . . 

* . = " *i ' I 

\ ^ ' ' CONCLUSIONS ' 

. The number of \technlcal reports has increased steadily since the expansion 
qf RliD activities b'egan in the U.S. Suring World War II, The statistics cbm-« 
piled by Donald King for the National Science Foundation projett the continued//. 
Irov^h of this commuriication medium. For m«y agencie& of the federal / 
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government, the technlcai report. Is their product* the primary jneans used/to 
transmit the results of their research to the user. Viewing the . technical Teport 
as product, agencies of the federal government have created the^ceasary systems ■ 
for disseminating, storings 'retrieving^ and otherwise making this medium available^ 
to the scientific and technical community. 

The wg^rk by COSATI represehts a 'significant freatment of the rol# of the 
technical report in the total STI communication process. While t|f wark by* 
COSATI represents a definitive treatment of the technical report, it did. not 
address how to make the technical Report more effective in communicating infor- 
mation to the user. The COSATI report, recognized the need for^ but stopped short 
of recommending uniform standards designed to^enhance clarity, quality, and 
maximum utility* M^ny organisations .such as NASA have developed publication 
standards ^o ensut larlty, quality, and iitility of their reports ""and to pre- 
scribe the Inclusion and arrangement of the con^onents. The/review of the 
literature revealed that bench marks for evaluating some of the components have 
been established. However^ no critical evaluation of existing publication stand^ 
arda has ,been undertaken. 

The preliminary findinga of the NASA study revealed that (l) nearly one hun^ 
dred components were used, (2) there was an app^^^t lack^^of coMistency in the 
terms used for the componfents, and (3) there was an apparent lack^^consistency 
In the location of the components. Further analyslk and revyew of exislklng 
publication standards should be' undertaken . Criteria for ej^stlng report compo-- 
nents should be integrated and syntheslEed to establish a uniform standard for 
those components. Evaluative criteria should he developed for those components 
for which no criteria exist. Depending upon the purpose of the report apd the 
audienae, a standard for Including specific report cpmpon^nts should be ejtab-- 
llshed,* Next, the proper sequence of the components should be determined.* An 
empirical testing of these standards should be undertaken fo ascertain th# *most 
effective cliolce and arrangement of components for transmitting Information to 
the- user, * , i .v. 
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tNT^DUCTION 

Rhetoric teachers often impiiCe to engineering students a technical ex- 
pertise in the treatment of probiems addresse^ by professionals. This 
imputation has pron^ted two general pedagogical responses among technicai 
communication instructors. The fii^st tepponse amounts to a denial of re- 
sponsibility for assessing the professional caliber of a student a treatment 
of a technical problem. Technical issues are seen as the domain of the 
technic^ student, not of the rhetoric instructor. This .particular verflon ^ 
o£^ territoriality is consistent with the historical emphasis in textbooks 
dfcd pedagogical literature on mechanical, or formal, aspects of writing. 
Moreover, these territorial bounds have not shifted greatly in recent years, 
even while pedagogical concern has broadened to encompass such issues as 
au^lWce and jiurpose*^ ^ ^ , 

The second pedagdgical approach ^oes even further and turns a supposed 
defect—the rhetoric instructor's lack of technical expertise—into a virtueT 
The teach^ and student interchange roles to allow an avld^coranimication 
specialist to be instructed in the mysteries of the technical problem and its 
solution. Such deference to technical expertise has led to the suggestion ^ 
that students "be asked to instruct the teacher/*^ Another call for role 
reversal is expressed thuslyi 

"As teachers of technical ^.ritiftg, we aannot 
expectj to be more knowledgeable in our stud- j 
ents' subject area than they have a respon-- ^ / 
^^ sibility to be* Thua ^e ,can and should^* hold 
them' responsible for actually educating us in 
their disciplines. The realisation that they 
are expected to know more thm the teacher who ^ 
reads their work may be imnerving to some, but 
it may well be the most important education we 
can provide them."^ L 
Such deference to student technical expertise is disturbing for two reasons. 
First*', tile belief that the student Is more knowledgeable is valid only on one 
level" the level of subject matter, or of surface textualizatlon of the tech^ 
nl^l materials. At a more meaningful level--th6 level of deep, or paradlg- , , 
matic, structure—the student is often not an expert and the rhetoric instructor 
can, and should , be. Second, the undifferentiated belief In the student's 
technical expertise leads, in ou^view, to an unfortunate emphdsls on the 
tutorial approach to problems. Such emphasis may address the needs of an 
. overt^helmad rhetor ifc teacher but does not address the central problem of the 
student attempting to simulate professional per formance . In fact, the crux 
of the student's problem is to distinguish the tutorial treatments of textbook 
probiems, which dominate classrbom experience, from the profoundly different 
professional treatments of problems typically addressed by engineers. A 
pedago©f based on reversal of educational roles thus reinforces the commitment 
to tutoriainreatments of problems just when the student should be undertaking 
problen^p and treatments, of a more professional ilk, 

l8 ■ 
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TUTOMA VS, PROroSSiONAL PBDBLEie 

^ What. theh. §m the differences, betw.een the textbook problems addresitd 
by studente md the p^rob lams addressed by professionali? Accprding to 

Thoiias S . Kuhn * J 

",,.tex^a©ks do not describe the Borts of prebleM 
that the profassional may be asked to ,§olve and the . ' - ^ 

variety of teehnlques available for their solution. 
Rather, these books «5diiblt concrete- problem solutions 
that the profession has come to accept as paradigms, and 
they theivask the students either with a pencil and. 
paper or in the l^oratory, to solve for hlTOelf prob- - 
lems very closely related in both method and substance t 
to those which the textbook or the accompanying lecture 
hm l^d hiroJ'S .1 
Though Kuhn Is speaking of science textbooks, his distinction between tutorial 
and professional problems Is equally applicable In engineering. The distinc- ' 
tlon is confirmed. Jor exmple, by engineering educator Jay W, Forrester of^ 
MIT. According to Forresters 

"[The engineer] must Identify the significant and 
critical problems, but in his education, problems 
have been predetermined and assigned. He must develop ^ 
the judgment to know what solutions to problems are 
possible, but Iri school the problems encountered are 
known to have answers. He should be ixcited by new 
and imsolved challenges, but for 2Q years he has lived 
in an educational system where he knows he Is repeat- 
ing the work of last year's students." ^ ' ^, ^ 
In short, both Kuhn and Forrester perceive a radical difference between tutorial 
and professional problems. A fuller contrast of the two ^^pypes of problesB is 
prasented in the following tables • 

Table 1. ComparatTve Features of Tutorial and Professional Problems - 

Prnf^Bslonal Problems 



Origin 



Nature 



Scope 



Solutions 



^ Tutorial Problem 



discipline-generated (autote^ic) 
pre-formulated, fully specified* 
c losed 

genera 1 , abs trac t , formal 
"idaar* 

context=impoverished j 
fragmented, atomls tic 

homogeneous , mathematically 
tractable » 

pre-determlned, unaqulvoctfl 



organization- genera ted 
ill^defined, ambiguous 
open-ended 

specific, conGrete* practical 



re a 



1" 



context-rlcl\, 
holistic 

heterogeneous 



proyiA.Dnal , multiple 
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Thus, on the one 'hand, the Broblem addressed by the student has been pre- 
formulated and fully speclfiedi . the single specific answer requited is 
obtained usirtg an analytical method which has just been^ introduced^ in the 
claseroom* On the other hand, the problem addressed by the engineer is 
often ill-^defined.and is delineated along with various, prospeotive solu- 
tions, only through dive«e engineering activities. ^ 'Hie. engineer then 
chooses among these provisional' solutions on the basis of comparative aval- 
uation of projected cost and effectiveness; in effect, tradeoffs are made 
to real i^^ the most cost-effective solution. 

' " ■ - ■ )■ 

DISSOCIATION OF ACADEMIC AND PROraSSIONM. SPHERES 

The enormous disparity belween tutorial and professional problems is 
symptomatic of the long^st^dlng dissociation of the academic and profes- , 
sional spheres of engineering.. Surveying the history of engitieerlng in tht 
United States* Lawrence P. Grayson notes i 

"Almost from its beginning engineering education in 
the United States was in all essential aspects a form 
of collegiate education, institute and directed by ^ 
educators, rather than .practi tiohers . It was firmly / 
* established before the profession organized Itself * 
with curricula in the various branches of engineering 
being taught and degrees offered, before thte corre- 
sponding professional societies were formed. As, a . 
result, engineering educatldn^ did not evolve from . 
apprenticeship training mi only slwly replaced it, - / 
gaining the support of practitioners with considerable 
struggle../ . Jhese beginnings were directly opposite 
to the manner in which education for the, legaL, jedlcal 
and dental professions developed in the United Stajtes ^ ^ 
as they evolved, out of apprenticeship on a purely 
practical and technical plane, with none^of the gen^ 
era! qualities of collegiate education.*' , 
Grayson is speaking of the origins of engineering e^ducation for the older 
specializations, such as civil erigineering, which though. not professionally 
based was nonetheless technically rather than scientifically basfed . ^Engineer- 
ing education for some younger specializations , such as electrical or chemical 
engineering, was originally scientifically rather than technically baftd, 
however, and the dissociation of/"the prof esslonaX" "and "the academic-' was 
even more pronounced. Admittedly, educations in the electrical and chemical 
speclalizatlpjis evolved from their scientific origins toward a technical base. 
However, this evolution was halted In the post-World War II and post-Sputnik 
eras which .saw, in fact, an increasing commitment to the pure sciences In 
engineering curricula. The incursion of pure science into the curriculum 
occurred at the expense of the technical component; the professional component 
remained virtually absent. 

In the modern era, science courses predominate In the first two years of 
engineering curricula; a strong scientific coloration persists into the last 
two years of undergraduate study. Moreover, these scientifically oriented 
curricula have increasingly been taught by a faculty with a sc tence^orlented 
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education and little If any professional engineering ixpetlenci . ^ m the 
Goali Report of the Mtl aotes i "Yomig men are entWlnt faculty caTeeri 
with doctoral degrees but with little if any experience in the practice 
of engineering,"- The significance for students pf having instructors with 
little or no professional engineering experiende is suiranariged by Eric A. 
Walkers "There are engineers who graduate with little or no exposure to g 
engineering%pcause they have not studied With teachers who are engineers,.'- 

What are the Implications, for the professj.onal communication instructor, 
of having engineering students trained in a discipline dissoqiated from a 
professional base at its very origins, enrolled in a science-orlented curricu- 
lum, and' taught by instructors lacking professional experience? One implica- 
tion seems cleari Rhetoric instructors should not consider engineering students 
experts in the articulation and treatment ^f problems addressid typically by 
professionals. In the remainder of this paper, we attempt to further sub- 
stantiate this assertion largely on the basis of experience with a course in 
technical and professional communication. We discuss typical student diffi- 
culties in the selection and treatment of technical problems in simula^ted 
professiOTal reports. Based on results obtained with questionnaires' ani In^ 
depth Interyiews, these difficulties are traced to the use of tutorial mat- 
erials as sources. Representative c^se histories are used to illustrate 
typical pitfalls In adapting tutorial source materials. We close with a few 
suggestions on the handling of the technical problem by rhetoric instructors, 

t THE CQUtaE;_ THE DIFFICULTY 

We are involved in a senior-level, multi-sectioned course in technical 
an,d professional communication in the College of Engineering of the University 
of Michigan, The course objective is to train engineering students with a 
wide variety of - speciallzat^ns to write professional reports which are in^ 
strumentally. useful for diverse audiences in organizations. Course, assignments 
entail the generation of technical conmiuni cations in which problem^tormulatlons 
a^e presented, and^ solutions advocated, for such audiences. The course is ^ 
officially restricted to students who have had professional experience or who 
have taken, ox are concurrently enrolled in, project or design courses; , 
theo re ti calif', such studenA should have no difficulty in fulfilling the as- 
signments. In fact, however, most of our students have great diffijylty in 
properly selecting, articulating and treating appropriate problems. Why? 
In starch of answers to this question, questionnaires and follow-up in-depth 
interviews were used over a two-year period among approximately 200 students. 
Two conclusions emerged^ First, many student& in the course do not meet the 
stated background requirements^. Second, most students have major difficulties 
in adapting their selected source materials to meet the requirements of pro-- 
fessional engineering reports. Specifically, thei^dif ficulties occur mainly 
because they attempt to adapt niaterlals of an academic, or tutorial, nature. 
Lacking ready access to professional report materials, most students turn— ^ 
somewhat unders tandably—to materials at hand, that is, to tutorial materials 
in their academic environment. Yet, as we have shown earlier, these materials 
usually differ profoundly from professional materials in both the nature and 
treacment of problems. Not surprisingl/, then, the adapcatlon usually poses 
great difficulties , 



CASE HISTORIES , ."^ ^ 

Typical student dlfflcuitles are portrayed In the followlng^ case 
histories. . 

Case History 1 * Lacking profesaional eKpsrience, 'Laura K. widaratandably 
turned to the most readily available materials— In this case* to a term 
paper written for a course iealthg with Integtated-circuit technology. "She 
therefore wrote a report * oJtenplbly at her supervisor's request, sumnariz= 
infe the procedural steps for manufacturing integrated circuits in several 
different technologies; Like the term paper itself, the report showed the 
characteristic preoccupation of students with subject matter, and was 
largely pre-engineeirtng in nature* Though the jnaterials earned an "A" 
grade as a term paper, the report based on these materials was less suc- 
cessful • The response of an actual organization would surely have been i 
"How does this affect us?*' or, "Why should we know about this?" In fact, 
authoriMtion of an organization report on so gratuiCipus ,a problem is unlike-- 
ly. Rather, a report migh^ been requested in response to a question 

such as: Cm changes in fabrication procedure increase productivity of our 
manufacturing division andlpfroduce prof itabilrty? This question in fact 
provided ^the basis for a iktkr, and more successful, version of the report, 
powever, lack of suf f icienfc^ qumtltatlve data became a serious difficulty 
whin she attempted to addjrAss a specific organizational problem. Thus, 
though some deficienciei ir^te remedied in the initial adaptation of the 
term paper, new ones arosd when the treatment of a meaningful problem was 
undertaken: Clearly, shellacked such critical informatien as costs and yields 
under both the *'old" aprodfedure and the "new^ proeedurf advocated in the 

^- report-^ Her solution, not infrequent in these cases, was' to invent missing 
data in the interests ofrriietorical effectiveness of the repor%~an exercise 
of highly dubious educational worth* Similar report scenarios are common 
among stuflents who, lacking any sort of professional experiences turn for - 
working , materials to lecture notes, textbooks, or theit counterparts in _ 
professional Joumals, l.e*, the tutorial article. The difficulties 'o^ Laura 

,K'. are representative i They were, in fact, shared by Peter B. who wrote a 
report describing the architecture of a large-scale computer system based on 
lec/Cure materials provided in a computer course; they were shared, equally, 
by David W, whose report discussed the- general merits of high=voltage DC 
transmission based on a tutorial article idn Spectrum , a journal of electrical 
engineering . 

- Case Histonr 2 . Unlike Laura K* , Jeff R, began with meaningful organizational 
and' technical problems! The construction company for wl^ich he "works*' had 
seen a possible need, on the grounds of increased safety and marketability, 
f^or installing household fire-warning system In homes under constri^ction . 
Jeff's task was to assess the need and, if deemed appropriate, to specify the 
hardware to bd Installed, This is a very plausible engineering problem; 
however^ the execution of the task, as de|cribed in his report, was largely 
ineffective. His basic difficulty was improper selectivity* He failed to 
raise critical issues, raised others which should not have been debated, 
and treated^ still others in insufficient detail* As a result, many of his 
decisions seemed, or were, arbitrary^^and the report was unconvincing^ For 

example, failure to recognize, generally, the relevance of building and 



occupancy codes was a serious technical omission which ultimately impaired 
the 'Rhetorical effectiveness of his report* In facti the code requiraments 
provided the one incontestable argun»nt for installing houBehoid flre^warning 
systems. An organisation might approve the recommendation that household » 
fire-warning systems be installed on the grounds of humanitarian concern and 
possible enhanced marketability of the homes; it would certainly approve an 
installation which was a precondition for their sale* The failure to ackncyw= 
ledge requireMnts of opermt codes led Jeff to consideration of issues which 
need not have been ralsedi For example, his fairly lengthy discussion of the 
merits of smoke- * as^jopposed to heat-, detectors was relatively persuaslvei 
though ^somewhat beside the pointy since the codes dictated the inclusion of 
smoke detectors. A more general characteristic of the report materials was 
a lack of sufficient 46tail, In consequence , his report recommended installing 
a system which secerned arbitrary in many s^respects ^ in the choices of ionizatloni- 
rather th^ photo-electric^ ^ type smoke--detector units; of battery^poweredi 
rather than line-powered, units ; oX five units t©^protect a three-bedroom 
home; of the placement of the unitsps^d, indeed/ of the specified modal rather 
than, sayp one of the competitive units available. Unfortunately, a lack of 
sufficient detail is easier to diagnose than to correct* In Jeff's case an 
exteifided effort would have b^en needed to access the information required to 
deal effectively with the issues inyolved* For example, a, choice of a smoke^ - 
detector model for installation would certainly have entailed a comparative 
study of the specifications of a cross^seccion of commercially ^available 
units. Th'e accunnnulation of a list of manufacturers, preparation &£ letters^ 
df inquiry, and wait for responses wpuld have taken several weeks. When, 
coupled 'with other demands of Che problem, ^ the total time and effofrt required 
for information accessing by a student becomes diaproportlonate in a course on' 
technical communlation . But Jeff's pitfall, arbicrarineBs , is shared by many 
scudencs^ For example, Improper treatment of cost faators is endemic in 
student reports. - ' 

The above case histories portray representative problems encountered,^ 
by students who, though lacking professional experience, are nevarcheless 
asked to stimulate an effective professional treatment of a meaningful technical 
problem. As we have seen, many of these problems can be traced to the nature 
of the typical sources used^- textbooks , lecture notes, laboratory reports, 
tutorial articles. ^ 

J SUGGESTIONS' 

based on th^ fur^guing analysis of MLudenL dirficultles In a i L 1 cui at lug 
^ud Lreatlng technical problems, a number of suggestions can be made to hel'p 
teachers of technical communications address more effectively the Issues of 
professionalism. These suggestions range from general speculations on the 
nature and placement of professional comniunicaLion courses In curricula to 
specific heuristics for evaluating the treatment of the technical problem by 
the student! What followSt then^ is a series of suggestions with comments. 

Sugges tlon 1 1 Consider introducing students tu protessional prublems and the 
treatments demanded, in a communication course offered e^arly in their academic 
programs, 

Con^gnc I We have found the case a promising method of confronting Inexperienced 
students with a set of carefully metered demands to articulate, solve and 
report a "real-life" engineering prob lem within an organizational context. A 
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case pjoblem should b* chosen which is "real-S of general Interest among 
angineerlng students, of circumscribed difficulty >- The case materials 

provided students should probably be chosen with the cooperation of a member 
of the technical faculty * , ^- 

Suggestlon 2 i Consider deferring a course in professional communication until 
late in the programi that is, until the aeplor year. 13 
Comment : Such deferral^ widely advocated in the literature , has several^^ « 
advantagesr First, more students will have had some sort of "professional" 
experience; certainly greater nun^ers of students will have taken either 
project o^ design cdurses—cpurses traditionally cpncelved as bridging the 
gap between "the academic" and "the professional." Second, regardless of 
the degree of exposure to professionalism, seniors wi^l at least have more 
expertise with the technical sub*ject matter of their engineering speclaliza-^ 
tions. Third, seniors who are about to join the prpfessional work force will 
understandably be more motivated to acquire the conmiunication skills needed by. 
prof ess ionals p 

Suggestion 3 : Whether you decide to introduce your students to prof essionaj. 
communication early , or late in their program, design your course to bridge 
the gap between "the academic" and "the professional" as that gap exists at 
your institutlonp 

Comnenti To do this* you need to consider both where your students are going 
to and where they' are coming from. The nature and treatment of academic^ and 
professional problems have been characterized here In general terms. Beyond 
thl^# we endorse the oft-made suggestion that you learn more about the standards 
and conventions which your students will have to meet as profe slonals.- Equally 
as Important, though relatively unnoted, is the need to understand in some detail 
.the degree to which your ,studerits have been introduced to sprinclples of pro-- 
fes^ionalism^ in their course work. Clearly, answers to qufestlons such as the 
following are helpful: For whlc(i' engineering specializations, if any, is there 
a project- or design-- course requirement at your school? In what numbers have 
your students availed themselves of opportunities for outside organizational 
experience through, for example » co-operative or summer programs? What pedaT 
goglcal concessions need, and cans be made in the light of the backgrounds of 
students in an Individual class?15 In summary, profiles are needed for your 
engineering students in general, by specialization, and by individual class. 

REPORT EVM.UATION ^ 

Suggestion 4 : In reading reports, assume responsibility tut assessing the d^i- 
gree of professionalism manifested in the articulation and treatment ot cechnicdl 
problems by students. As a corollary^ don't let students relinquish respon- 
sibility for simulating treatment of appropriate problems at a professional level 
Comment ; Do not assume the student is an expert in the articulation and treat- 
ruent of problems addressed by professionals. Students may have mastety of 
technical subject matter, but not of professional problem treatment. Lacking 
such mastery^ students attempt at times to pereist in treating problems in imputi 
the academic, tutor-lal mode, e.g», by inputing to a supervisor the assignment 
of a task of sub^professional » or pre'-professlonal , nature. Consider as suspect, 
then, any task assignments of the genernl form: "My bo^s asked me to [perform 
a sub--professional j or pre=prof essiona 1 , task]." ^ 
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Suggestion 5 t In examining reports ^ f ocus'^'primarily at the level of under^ 
lying deep structure, or of disciplinary paradigms, rather than at the level 
of surface textuallEation . - . 

Comi^eftt r To do this, you should be aware of the conventions underlying various 
discourse types in academic and professional writing. Armed only with a 
knowledge of the appropriate structural paradigm, the* rhetoric, teacher—how- 
ever un^mlllar with the surface teKtuallzatlon of a given reports be It op 
amps or strain gajfis~can readily detect many serious flaws* Consider, for 
exMple,, the struct\iral paradigm for a problem-solving^ organizational report j 
which has the fMlowlng elements: statements of the problemj methodology, 
'results, conclusion^, recommendations, and implications for the organization 
(l.e,, .cost, benefits^ future actions required), A teacher familiar with 
this paradigm Is ttole to question the omission of an element, such as recom- 
mendations, from a problem-solving organizational report* But both teacher 
Bud student can gain additional insight by comparing the paradigmatic elements 
of such an drganizational report with their counterparts In the appropriate 
academic discourse genre— especially since, as we have shown, students tend 
to turn to such sources. Such a comparison Is made In Table 2, using the student 
laboratory report as the academic discou^rse genre* 



Table 2, Comparison of the structural paradigms for a student laboratory 
report and a professional problem-solving organizational report. 





Student Lab.^ Report 


Professional Report 


Technical Problem 


tutorial 


professional 


Methodology 


highllghtad 


de--emphasized , if standard 


Results 


emphasized 


details appended 


Conclusions 


emphasized, but narrow 


emphasized s \ 


Recommendations 


omitted 


emphasized 


Implications 


oml tted 


emphasized 



In the case under discussion, recommendations nifiy well have been umitted be- 
cause they are not ordinarily called for in a student laboratory report. 
Figure 2 illustrates, then, one example of the level at which you should be 
not only reading reports but also characterizing discourse types for youi 
students. I t is Implicit In the above discussion that we do not advocate an 
attempt tu master the subject maccer of, say, an elecLiunic circuit text ur 
a dynamometer user manual. However, we do ddvucat^ f ami 1 1 a r 1 za t ion with ihe 
structural paradigms underlying discourse sub-^genres ^uch as textbooks and 
user manuals. 

Suggest ion b; Be awa te that the nuinii.. uiidetlyluM v.iiluuLi eng i n^.^ . i ^, a i adk ^u^^ 
evolve, and try to keep up with changing cunveiu 1 .his . 

Comment - An example might be helpful Heie. The tradiLluual p l ieBH 1 , aui 1 desigii 
paradigm inciudes the follLn^lng elementsi tunction, cost, m^iO uf ac t urab 1 1 1 ty , 
and marketability. Note, however, that traditional design education is focused 
largely on function. Following the method of Suggestion 5--de tec t i 0[i of pos = 
slble student errors through a comparison of academic and professional para- 
"dlgms^-we are led to expect, and indeed find, imbalances in student treat^entK 
of the four elements of the professional design paradigm. But more relevant to 
our present point, this paradigm is evolving. Spe r 1 f i ca 1 1 y , the addition of 
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safety to the traditional design paradipi Is^ increasingly regarded as man- 
datory. Moreovir, because this design criterion is just beginning to be 
recognized in engineering education , one expects its omission to be the 
exception rather than the rule in student writing. Trends such as energy 
and resQurice conservation, and environment protedtion, are inducing further 
evolution bf the profesalonal design paradlgni. ^ . . " 

Suggestion l i Don't accept arbitrariness — a characteristic of treatment of ^ ^ 

formal, CAitorlal problems— at any level of a professional report, 
Congnen t : In an earlier discussion we noted that while tutorial problems 

. are abstract , ideariEed and general, professional problems are concrete, ^ • % 

•'reaVS and specif ic . Thus, while a circuit may ^'operate at 300^"^in a 

/textbook discussion, qualification is required in a professional "des^^ription , 
The qualifications required in professional treatments of a problem o^en ^ 
take the form of ranges. In the example cited above, specification of 
operating temperature range would be required, e.g., 300+ 2 K. Similarly^, 
the provisional, multiple nature of solutions to prof essional problems should 
lead you tp Aallenge.any solution deemed, in effect, unique, ReTCmber , 
thatf yoiT need not have the specific answers to ask the right questions. 

i CONCLUSION 

the above suggestions, and in the paper as a whole, wi^ have tended 
to^ treat engineering, in the broad sense as normatlvely conceived. But, as 
we noted in the, case of evolving design criteria, norms change and the conven= 
tions for the engineering profession are neither monolithic nor static* Nor 
are they ever fully realized in any given Instance: The claim, haS been' made, 
for example, that many of today's engineers are working at sub-professional 
levels.'^ How does the rhetoric instructor accommodate the statistically sig- 
nificant group, of students who/Tnay have this destiny? Or to treat the other 
side of the coin, in effect; a certain number of educators--includlng our- 
selves^-are calling for a new engineering prof esslonBllsm. Jay Forrester calls , ^ 

for example, for a renaissance figure who "should act as the interface between 
technology, economics, organization ^ and poll tics. "^^ VThat , if any, should 
be the rhetoric ipstructor's role in producing this new englnear? Whatever 
choice is made, pedagogical decisions have moral Impl j Ccitlons . Aiid those 
decisions shduld be conscious and responsible. , ^ 
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.St4» 'fo? ©xa»^le» rwd H. MasInWshp^ ^'Ttaahlni Writing is th© World's 
Wofki*' The t^aehing of Tectan^pal Wgitifli . sds* Donald H. Cunningham 
anri Rfrmm ^. Eatrln (Urbanai NOTE, 1975), p,^ 2ts "But make cltar to 
ybtot students t^^ Is their rasponslbili^* and that )r our / 

coneetn Is clarity of presentation..." The historical emphasis on^ ^ 
style and arrangeMnt is firmed an 

sclerttlttie^sitlVtim by Carolyn R. MiMiP^ "A -Htimmis tic Rationale 
for Technical Writing*' Gollige English , vol. 40, no. 6,,^eb* 1979, pp. 
610-17* 

Tor a notable exception j se# the plonejrlng treatment of the technical 
problem'in J.C. Kathes and p.W. Stevenson, Designing Technical Reports: 
Writing for Audj^nces in Organisations (Indianapolis l Bobbs-^Merrilli ^ 

Moreover^ we ere told that students "enjoy the opportimlty to teach 
their teechers." Paul V* Anderson, "Teaching the Teacher What Government 
and Industry Want frdm TeAnlcal Writing," Technical and Profeflslonal 
Commimlcatlons Teaching in the TwO"-Year College. Four-Yaar Collage, Pro-^ 
-fasslonal School i ed^ T.M. Swyer (Ann ArBori Profeseional Commimlcation 
Press, Inc.t 1977), p. 66. ^ . 

Marlon K. Smith, "What iheuid bt Taught In the Technical Writing Course?" . 
In Technical and Professional ConmunieatlOTi , pp. 46-*47, 

Thomas S. Kuhn, "The Essential Tensions Tradition and Innovation in 
Scientific Researdi," The Epaentlal Tension r Selected Studleg In Scientific 
Tradition and Change (Chicago: Itelvers^y of Chicago Pressi 1977), p. 229* 

From a speech entitled "Engineering Iducatlon and Engineering Practice in 
the Year 2000" and delivered dutlng the. National Academy of Engineering 
session of the Engineering Sesqulcenteniai Celebration at the University 
of ^Uchlgah on Sept«ber 21, 1967. ^ . 

"A Brief History of Engineering Iducatlon -In the Itaited States." Engineering 
Education , Dec. 1977, p. 246. 

Cited in Eric A. Wajke^ "Teaming Research Isn't Teaching Englnearlng," 
Engineering Education ^ Jan. 1978, p. 306; 

Ibid . \ . 

For the occasional student with prof essional e3roerlence and professional 
report materlils available, fulfilling course assignments poses nb great . 
difficulty* This individual need only select from personal files a report \ 
which can be adapted. If necessary, for purposes of the course. 

For a discussion of our experiences with the case method, see Ben F* Barton 
and Martha lee S. Barton, -'Bridging the Gap Betoi?een Engineering Student 



■ aftd Pre£es»i0Mlr^^^ a Technical Communleatlpn CoutM," ' 

CoufBes. CamohBiita. and .Eategei>i< I n Teehnleal Comwunlcafcion . ftd. 
' Dwii^^^^ jtUrtinai NCm, ISSX) , . 

2; Thage three crltetia tmdBrlay our thcilcB of a easa problem. That is, 
■'we sought first a "real" grob lam represefltatlve of those actually en- 
cmintered in practice by entry-level engineers. Setfbnd, we wanted a 
' problem ^leh could be handied without a deep underBtandlng of concepts 
,' nedullar. to any one engineering specialization, a problem which would 
: permit a "focus on the structural paradigm underlying all engineering 
specialisations, i.e., the problem^solvlng methodology. Third, we 
desired a prbblra which could be treated adequately In a. one-term 
technical-eommunlcatloh course. . 

3. ' see, for example, J.C^ Mathes, Dwlght W, Stjevenson, and Peter Klaver, 

"Technlear Wgltingr THe ing^^ 

Ing Education . Jan. 1979, pp. 331-34; W.E. Brltton, "The Trpuble with 
Techniqal Writing Is Freshman ' English Journal of Technic al Writing 
and Communication , Spring 1974, pp. 127-31; T.M. Sawyer, "First Things 
i^^^.^^mp^mii-Arm fnr Sanlora. not Freshmen." Journal o f Technical 
Writing 'and Coimtmlcatlon , Apfll 1971, pp. .139-46, 

4. Paul Anderson ("Jeachlni* the .Teacher,"' p. 65) goes so far as to suggest 
that" [t]eachers of teAnlcal writing are not fully trained until they 
have worked as writing speclalista In business, government. Industry _or 
wherever they ejcpect their students to be employed after graduation." 

5. Pot example, it was recently posilble in a aectlon which happened to 
have 10 students from a single chamlcal-englneerlng design course, to 
encourage team report-wrltlng~an important aspect of professional 
activity. , . 

.6. Our position differs, -then, from that implied by advice such as the 
following: "Your flrat logical question may ber how can I teach 
students to write about, things of which I know very little? The 
first obvious answer Is: Read the te^ta, materials, ^itenuals, and instruc- 
tion sheets your students use In their career courses. Most of these 
materials are simple and lend themselves to fast reading for general 
information,,. Make clear to your students that context Is their responsibility 
and that you^ concerii Is clarity of presentation..." Fred H, Macintosh, 
"Teaching Writing is the World's Work," p. 29. 

* ' ' ' ' ^ ■ 

.7. See, for example, Tim A. Jur et al., "Engineering, the Law, and Design 
Education," EnelneerinB Education . Jan. 1981, p. 274: "The elimination 
of unreasonable [sic] risks of ini|ulry has become a significant deslgn^^ 
constraint and must not be overlooked In the design education process," 
Also, J.M. Chrlstensen, "Implications of Product Liability for Enilneer- 
' ing TteHign and Education." Engineering Education , Dec. 19 77, pp. 274-77. 

L8. Williams. Byers, "Should Eniineering Graduates Be Allowed_ to Become 
• TfirhnoldBlsts?". Engineering Education , May 1977, p. 761: "It is 
probable, by ECPD'a deflnlelons, that a majority of engineers J.n industry 
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are perforalng u technologists." See alfc^ Clarence W. de Sllva, 
"The CoApUtert Clbataele to a Meaningful Engineering Education," 
Bnglntering' Education , Jan. 1881, p. 304s "On the other hand, th6re 
are Industries that often use qualified engineers vse, computer users, 
rather than as productive engineering problem solvers*" 

Ben f . Barton md Marthalee S. ^Barton, "Toward Teaching a Naw, Engineering 
Profess lonaliams A Joint Instructional Effort In Technical Design and 
Comnmlcation," in Technical and Professional Coimimication ,- pp. 119-28. 
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Stylfr is tht dress o| thought r a modest dress* 
, ' , Neat, but not gaudy, will true critics please* , 
. — Samuel Weilty, "An Epistle to a Friend 

. The corraapondance batwaah evary person' s thought s and ^ 

language is ^perhaps more strict, and universal 5 than is ^ 
' generally l^ginad » . # [an^ the ideas of word& ^111 

accompany the ideas of things^ ' / 

, • —Joseph Priestley, The Rudiments of English 

Gt^amair (1761). v 

Thi distinction made here between 'Wesley 'a expressive and Priestley's 
referential language Is in part, rasponsible for the gulf between science 
and the humanities, and it may also account for the distress many teachers of 
English feel when faced for the first time with the prospect of teaching ' 
technical writing* To the humanistically educated crltlc^scholar 1 tha 
utilitarian prose of sclenqe and techftology seems to defy dascrlptlon , 
and analysis, so that ted^nlcal writing is often approached In terais of 
what It is not, with emphasis on the features of "normal" rhetoric It . 
eschews. The technical writer's goal, Priestley elsewherg^tfamlnds us,, 
is to "let every word stand In such a place; and connection, as that Its 
meaning shall be in no danger of being mistaken," A caveat echoed In 
the Introduction of many of our technical writing textbooks, but which 
seems to divorce technical cotmiunlcation^ from other fonns of linguistic 
experience by making language limiting and reductive rather than creative 
and expansive* Achieving clarity, Hugh Blair reminds us In the I780's, 
Is a more complex process than simply eliminating verbiage 1 nor Is it 
a "sort of negative virtue, or freedom from defect*" ■ 

I believe that the emphasis on technical/scientific writing as 
radically different has bllndedus to those traits It has In common with 
all species of composition and has caused us to neglect research on funda^ 
mental rhetorical Issues. Our teaching, too, should %e Informed by a 
thorough knowledge of rhetorical theory, even If this is never coranunl* 
cated directly to students. A complete theory of technical dlacpurse ^= 
would Include Information about the attitudes and motives of writers, 
the situations which motivate (or coerce) them. to write, the definitive ^ 
features of technical style and form, the Interrelationship of eKpresalon 



and scietttif «0(^ eMatlylty , and th^ Junctions al js© 
L V ; i« sto^ networks and ihstitutlbns. . 

Thas^ araas should ai^lotad wltli ifaspMt to oontamporMy ^raotlos, 
and why reMa«hatti ara prasan so doing* I ballavap howavari that^ 
^ yhara is TO^h to ba gained by vlawing tham within a historical p^ripaetlva. 
Soma potantiai banaf its of such a study, bay^Jiiid thesa iisuilly ascrlbart / 
to'hlstoHcal rasaaroh^ include the ^f^^ 

!• It %?ould show longtawi trends In technical writing and .^ablf^ 
us to choosa Intelligaritly fro© the availrtla deva paradigms 
(continuum^ cycle p solution, ate.) i to delineate stagess if anyj^in the 

progress and tha conwunlcatioriv^f It* r ^ 

1 2* The wlttan historical racbtd concerning such subjects as the 
exlgenciasL which give rise to scientific discourse or the authors- 
attitudes tftwards rhetoric my be more jrevaallng than the stated beliefs 
^ of modern practitioners working within well-estabilsh^d conventions* 
. ^pact of Thsrtas Kuhn'i paradlpns or dis 

clpllhary matriQas on scientific language* Historical materlai may pro- 
vide a better sinse of the uses q| metaphorlc language simply because 
' discarded^ models ate more easily recognlEed and analyzed r it may be ^ 
" that the corpuscular theory of matter proved deficient because of Its 
^ semantic Implications as well as because of experimental eyldence* - 
As in our composition qlasses, the failures of language may prove more 
analytically valuable than the successes* ' A 

3, Finally p and most l^ortantp trie struggle of early scientists 
\ and .engineers to create viable forms of conmunlcationi to adapt and dis- 
seminata the Informational content of their developing disciplines to 
varied audlencesi and to build acceptable channels of communication Is 
a potentially enllghtenlngi heretofore uneKamlned aspect of the history 
of science' and technology/ 

This study is best carried out by teachers of rhetoric^ literature, 
and technical writing* With well* developed critical faculties, a com- 
fflitment to historical accuracy, and an orientation towards the values 
underlying human endeavors rather than towards the recounting—or simply 
count lng-*-of the results of those ■indeavors, the humanities scholar is 
in a unique ppsltlon to understand the broad ImpliGatlona of the history 
of technical writing* Specialists In the history and philoaophy of 
science have concentrated almost exclusively on the content of scientific 
coraiunicatlon and have ignored the history of rhetoric. Brooke Kindle 's 
ground-breaking study of the ^erlcan Philosophical Society (APS), for 
ixample, Ignores a large body of evidance concerning the Society "S 
debates over the nature of scientific wrltingi carried on during the 
last decades of the eighteenth century as it initiated Its Transactions , 
which as the first substantial scientific periodical con|titutes #the - 
Society's raiBt enduring contribution to toerlcan science* Those few 
colleagues In our own departments- who are at all Interested In science 
deal only with its impact on literature. The few existing historical 
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ifudles' of t«ehni6sl writing ^re the - unsystematic Spprals^lg of non-\ 
,a.eholari> hastily rtsearehed and sometimes lriacctir#.te papers #nd art lelfs 
scattared In oufc-of-the-way journals and prooepdlngs/ or well Intent loned ' 
but analytlcalrli^ unprofitable; dlscupslons of the ^"hidden poetry of scienef , 

Slnoe lasrfumroer, I have been systeihatlcally reappraising the roots 
of /American scientific writing, Init|klly> I have focused on scientific 
-and.iaedlpal societies and their publlcrtlonSj both because the paper and 
report remain the standard forms of scientific discourse and because these; 
brganlzatlons 15 notably the ^S, possess eKtenslve archived and llbtarles 
of early scientific, activity. : After only six months. of research s I.am 
not yet prepared to provide even In the b^oadeit outline an overview pf ^ 
ATOrican-sclentlfic wTltlng-up to the present. I will, rather, describe 
Its practice in the earilest phase, from ^ the beginnlni in the seventeenth 
century, until approxlitttely 1815, when specialisations begin to coalesce 
around profesai©nW organlM^lons and speciallEed journals. In doing so,. 
1 will seek to anWer some of the' questioni posed earlier about wrltersi 
texts, and readers. ^ ; ^ ^ ^ 

in its initial, InBMtiwe phase j itoerlcfln science saw Its essential 
tasks to be observation and data compilation rather than theory formula- 
tioni This situation tesults from the saaraity of practltioneri conr 
versint with scliintif Ic theory and the overriding influence of Francis 
Bacon, whose system Insisted upon these as the most fruitful scientific 
activities, and In part ffom. the colonial mentality In general and a 
two-tleted in t er na t lonri F^^ C em of "ab|entee landlordshlp in science" 
in which Europeans alon#^pe* granted license to interpret data gathered 
from pef^^eral sites #^ Like their eDunterparts in England, s^enteenth- 
century Mer leans presented their observations In the unadorne'^ hemlnal 
styl# of the Royal Society, with figurative language employed only to 
tranilate unfamiliar phenomena into famlllat terms, a heavily Latinate 
vocabyiary, and a very limited technical lixlconi Samuel Danforth of 
Cambridge s Masaachusetts, who has as good a claim ^s anyone to the title 
of first ^erlcan scientist, is typical in these respects. ^ For example, 
his Astronomical Description of the Late Cbmet (1665) Is ayntactlcally 
straightforwardj with very short sentences even by modern atandardsr ■ 
ponderously learned ("This Comet is no lunary Meteor or sulphureous Ex- 
halitlon, but a Celestial tiMainary.")| and simpllstlcally metaphorical 
("A Comet is denominated from Its Coma or Bushy lock, for the Stream , 
his^h some resemblance of a lock of hair. ") * Since the colonial audience 
for such works was severely llmited^-araateur enthusiasts, scattered 
University faculty, and the clergy" the usual outlets were British pub-^ 
lications such as the Philosophical TransaetlQns of the Royal Society , 
Medical Observations and Ingulrlaa^ (1757-84) ^ and Medical Essays and Ob- 
servations (1733-42) , which despite their titles accepted coTOiiunlcatlons 
on a complete range pf scientific topics. 
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: constituted thi^ largest :'ela8s of 

deiinilflcally literate parsbna In th4 calonieii though apparently Isis . 
than one Itt tan^had the benefits d£ fonoal edueatlon.H A medical dlsasteri 
the eutbirea^ of t)ie "throat dlsteapw" lj| New England during the 1730*at 
provided the Impatua for the first extensive medical publication In^ 
i^^rlcav "f.he^* let t trip pamphletsi and newspaper articles publlsliedi at 
this time show the range of styles'^ writers adopted and their awareness > ^ 
of different audiences/ Desdrlptlons. of ijrmptoms by a clerg^san and 
two fihysiclans Indicate very different respotises tb the problem of ptyle: 
^ Rev t Jonathan Dickinsons "Intake this Disease to be naturally an 
Eruptive milllary fever* ind when it appears *as suchg it usually begins 
with a ShlVerlngr a Chill p or^ wltfi Stretchings or Yaiimlngr which Is 
i)ulckly succeeded with a sore Thrpat a Tumefaction of the Tonsils « Uvula » 
iJa2rBp IgXo t tim^ anH^ some t fme s of t fie^ Jaws i ' aiffl^ iven of ' tfti who I e Thr ba t 
and Necki The Fever Is often acute^ the Pulse quick and high, and the 
Countenance florid." 

Anonymous (probably Dr. John Morgan) • "During these appearances^ 
the throat seem-d, as It were i full and swelled and the patient aeldom 
failed to complain of great sorenessp had an evident hoarseness and 
sometlltes a cough. rTha pulse was generally full and quick, yet attended/ 
with some remissions and even sinkings." 

Dr. William Douglas^ he reliquiae were throtm off by UrticationS i 
by Vesications In levaral parts of the Body, by sai^p^glnout ifeuptlons 
chiefly In the face ^ by purulent Pustules , by Bolls, by swellings and 
. Impostumatlons in the groin, armpltg and other parts o| th# body. "7 

The first two passages address a lay audience and thus communicate 
In relatlvelyf familiar terms. The style of the clergyman and the physi- 
cian are essentially lndlstlngui.shablei though Dlcklnspn uses a slightly 
more eleya ted vocabulary. Elsewhere In their articles, both suggest a 
humane concarn for the patient, Dickinson referring at several polntp 
to the struggle of ''the poor miserable Creature." Their aense of ityll'stlc 
^decprum also permits literary allusions and stylistic ornaments to play 
minor roles: Dickinson characterizes the disease as a mortal enemy, and 
Morgan depicts his struggle in dramatic and military Images and at one . 
point alludes to Dryden to underscore his opposition to bloodletting. 

' Douglass-s description more closely resembles the jargdn^laden 
prose for which physicians have become notorious, espeeially when a'ddressin 
other "Gentlemen of the profession'' (p, 11). Even to his colleagues, 
however, his elaborate phrasing is eKCessive: Dr, Samuel Bard ^ a 
profesior of medicine at Columbia, though quoting him approvingly ^f or 
his "accurate and judicious" observations, fitlds them needlessly op- 
scured by his "singularity of style, "8 in fact, Douglass's hlgh^squnding 
vocabulary describes such commonplace phenomena as blisters '(vesic|tlons) , 
a spreading rash (serpiginous eruptions) , and abcessei (impostumatlons). 
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In the twtntlath e©fttury^ t^^ mativas for producing a given piect 
of tee^ieal Wlttng claancut , ^nd obdtctivsi ths ad- 

vanekmtnt 'of knawl^dgip g€M of & spscif ic output or product or 

mtat^lng *^om^ prad©tet^^ reporting programs, or ptoposlng 

ioma coursa of action). Jarsonal mot ivaa, auch as advancing ona'a 
caratr or raputatlonV ranaln Implicit ; In, the aarly years of scirtatiflc 
activity t mot ivai^ ar a mora divarsa and tend' to ba statad dirtctly* Thay 
^nclud^ patriotism and^ tha daslf^ to ba usaful to apciaty, thp daajra ; 
to spraad rathar than^advanca knowiadg€» perional ambltion> stimulation 
of controvaray at. laast parallal aetlvity, inquiry (oftan disarmlnglry 
nalvs), andp parhapa most ^^ertant, the deaira to create tha bonds 
within a fiald 6f Inqilflry ^cB will laad to its professlonaliEatlpn, , ; 

coniideratloh« The TOftt' appara^t iire t to. pro- 

mota prof asilonai standardst *and to ftlmulata sclantlflc activity in 
others* Ail thraa wrltara Inalst that thalr writing prbmotas tha ganaral 
welfara by sharing tlialr a^aclall^ed Imwledge with the public. All 
: also point with satisfaction to their professional concern for detailed 
obaarvatlon; Morgan if ax^plaryi ''As tha State of Physic now standa» 
the Faculty having bean amuied with different Theories for many ages 
haya concludadp that raasoMng from observation and facts * . # is the 
only basis on which wa can rest with safety" (p, 164). This Baconian 
emphasis Is tha single trait mdst compn in all early American scl&nce 
and, the most obvious mathod of distinguishing cognoscenti from amateurs. 
In subsequent yaarsi a significant .proportion of tha papers the 
rejects are cited for thalr failure to observe and describe with scienti-^ 
fie thoroughness and accuracyi Douglass is/coneerried not only with 
standards of bbsarvatlon (his labored vocabulary no doubt to his mind 
contributes to this objactiveXs but also with using publication speci- 
fically to establish a network of researchars cooperating on a common 
problepi. Dpuglass is also'carefai to underllae his objectivity by dls^ 
soclatlng himself from those who publish their findings solely as a 
"Quack bill to procure Patients" (p, 11), Half a century later, the 
hope of eliciting professional cooperation stimulates the editors- of the 
Medical Reposltory t the first successful ^erlcan medical journal, who 
see a "medlcar coTlectlon'' of "an eKtensive mass of experiment ^n^ a 
various and judicious selection of facts" as the surest way to progriiss.? 

The need of early scientific writers to establish credibility ne- 
cessitated a personal tone far removed from the conventional bbjectivlty 
of modern practice* Just j^s seventeenth^century correspondents to the 
Royal Society were careful to Include such code words as ^lngenlous and 
industrious" or "curious and inquisitive" gentlemen in IdenMfylng them- 
selves and rfheir Informants, Merlcan writers in the elgllfceenth century 
are careful to account for their sourcei' reliability an#i* if at all 
possible I to observe phenomena with their own eyes* An eKcellent Inatarice 
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of this, trait occurs "In another of i)r. Morgan's papers, an .account of 
"A tlvlng Snake Ip a tlvlng Horae's Eye" In the APi Transaetlong . Mor- 
gkn deVotes two oaae^ Atf discussion of "nlraculou's appearaheei/' hlfl own : 
opposition to "vision!^ speculatlata," his hypothesis that the creature 
In question Is a "filtaehtary production" animated by a "convulsion In 
-the nerves »" .and, finally, his assurance after, "the closest ocular |x- 
amlnatlon" that the "snake" (aetially a -parasitic worm) . is genuine. 

QnB rMUlt of this Mad to establish onfe's parspnal credibility 
is ;E mote argumMtatlve ten# ltt,,ffiuc^of the writing than modern con-- 
vantiona would parmlt; ^ Douglassi, for axamples refsrs scomfylly to the 
"Msh inconsiderate opljilonCjl" and "mlsehlavous PractlcaLfl" oE other 
physicians treating the throat dlsordar (pp* 2-3) * In this .combativa 
atmosphere, it was normal for such arguments to be quite protracted.^ 
Ifenuscrlpts in the archives 'indipate that the inventor Oliver Evffls 
continued to Inveigh in print against BenjMln Latrobe for criticizing 
his steam engine erevan years after the factf. even though that crlc^clsm 
was a single paragraph (which Evans never saw) In a dtaft report Whleh 
Latroba excised prior to its pubW^ ^ * 

The most succassful af fort to Impose ordar and standards upon , 
scientific writing Was the pubUcatlon ol the Transactions , a cdllac- 
tlon modeled closalyf upon the Phlloaophlbal Transactions of its parent 
orgarilMtiont the Royal Saci«^ The publication's history is too com^ 
plex and Its quality is too uneven to recount In detail herai during 
Its It^ltlal stage of developmants six Yolumes appearad at Irregular In- 
tervals from 1769 to 1809 # Its primary accompilstoents are several r 
It Imposed minimal standards for formp mathodologyp and style » though 
the latter were applied unevenlyi It instituted an increasingly success-* 
ful referee system to consider ^papers | although it usually publlshad , 
papers as racelvad, it also printed the first edited .and collaborktlvd 
papers to appear In this countryiand, moat Impqrtantj by distributing 
scientific wltlng far mora widely than previously poBSlble, it encouraged 
imitators and provided a model for potential contributors. 

The standards for publication were not initially high; the.Soclety - s 
highly regarded observations of the 3 June 1769 transit of Venus acrois 
the face of the Sun comprised nearly half of Volume I, and other papers 
on hand In agriculture, medicine, mathematicsi and natural history* in- 
cluding some pravlQUsly published material, were Included to add bulk 
and variety. A consistent standard, obsierved in all APS publications, 
is objectivity. The Society clearly specifies that Its members will not 
"give their Opinion, as a BodYj upon any subject, either of Nature or 
Art, that comes before them." Occasionally this rule resulted in mln-- 
imal editing, as in a paper b^ John De Normandle concerning "The Thera= 
, peutic Value of the Waters of Bristol, Pennsylvania," a republication 
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i^f two tarUer tkm Penniy Ivanla Journal and Pennsylvania 

Gaiatta (toyh 6^ October 1768) • ^^ T^a paragraphs are Mftu^vad s perhaps \ 
haaauia they ha^a too mueh the tone of an aavertlsiment, with referenees 
to tht/ Bristol springs* ?.Wra remarkable tonlck .than coramon 

sprtnga" and "a siuttable and atnveniiint hoiise and bathln| place" 
under copatructionp Except in ^trme oaaesi the Society - s official 
^neutrality had IJlttli impact on the farm or aubstance of Its publicatlon&i 
certainly t it caused the reroevai of yery^ few •hypothesas because they , 
were unii^gceptlLble* Only once durln| this period did the Society approachT 
breaching its bperating principle by showing favoritism to one of its^ 
oim members/ This occurred in 1806 > when an editoriar coranlttee rejicted 
a paper on thi brtgln of Icebergis by Samuel L. Mitchell and accepted a 
similar one within a few weeks by Anthony Fother|ill, who was mot only 
iaimanrtiefc of tha s ^ 
gill's paper is In many ways inferiors it contains undesirable rhetorical 
flourishes p ,is based upon less precise observations, and contains an 
inferiorV cbntrdictory hypothesis ^ that Idebergs are "gradually 'formed 
stratum super stratum # t # attache^^fl * # ."^to the bottom'* of the ocfan, 
even though they are "specifically lighter than water*" The eomiittee 
raises the Issue of the proprifty of its action ^in its reports and , the 
sbciety as a whole evantually found an excuse not to piiblish Fdthergill^s 
paper* ' Hqwever |. nowhere else in the^ records of this period is there 
evidence which so obviously calls, into question the Society's neutrality* 

' For the most part, tjie Society -s principle of aalection is, as j 
stated in the first vs^lume, "the importance or singularity of the / 
subjects t or the advantageous^ Mnher of treating them"^ (I, iil),,* 
latter phrase refers to the scientific rather than stylistic laannOT, 
the use of close observation, experiments, or statistical methods Irather 
than careful writing. Nevertheless, the record Indicates that ^styue and 
form were considerations in some cases* The best example is provided 
by the re^cord of Benjamin Shult^, an amateur naturalist wWse work \s 
best left cloaked in anonymity. Over a ten-year period (1797-18075, 
ShialtE persistently submitted rathe papers on noxious plants, 

essential plls, animal temperaments, and light* All were rejected, 
though ShultE sought the patronage of Thomas Jefferson *and (more 
successfully K Dr* Benjamin Rush. ^Jditorlal conmente on his papers are 
almost entirely negative ("extremely inaccurately written," "diffuse 
and irregnlar") , and the works themselves are models of prolixity, opacity 
and confusion* His first paper, on noxioui plants, is typicalr the first 
section, eight of its thirty pages, is a rambling parody of a review of 
the literature, which alludes vaguely to many thaories but cites no 
sources;; the discussion Itself (sixteen pages) is poorly organised (one-- 
quarter is excursive footnotes and nearly one-^half is simply lists of 
Linnean .nomenclature) and riddled with semi-literate metaphorical des- 
crlptions ("innocent plants," "naked * * . destitute of winged, downy, 
or hairy Substances," "Calyx . . . cherishing the Seeds In its bbsom"); 
and a "Review" takes up the final six pages, ||ain with nearly one-third 
of its text extraneous cosraaents in footnotes. Shult^'s papers are 
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valuable only tto tttat they indieate some Bitiimal si^se of an. appropriate 
ityti fol ielehtif tc ^jwlting exlsted^ at the end of the eighteenth cert- 

- uluil form of aubmtssloft was thsperronal latter otm 

' eneloied in a Isttett although mora formal ^rasantatlonsjrithtmKtua 
subdivisions And alaborat© figuris appearad eViri sarly oil, including * 
at lta$t ont "fdraal rtport" (Samuil Faliced's "Plan and peicrlption 
of a Hortzontrt; 1^ July 1798) , a fair panusoript copyt^QUhd 

Wboardsl with threa w^^ puW-out llgures, XU of tht * 

papfera pubmlttad at this tins are the t^ork of indlvlduali, but a num- 
^r of ^rtlelaa ara aollaborationa atid amalga^tions^ . The moat tom-^ 
pax SmplFli^^^ 
and Daacrlptipn of a Tenporary RuddVi" whioK derives from at least 
four aoureaai Mugiord'i priglnal letter ^nd dascrlption of the rud- 
der; a n^spapar aocount of Its invention; a dra^ft report oomblning 
the pracadlng items and eOTOnanting upon themi and an explanation 
of an Illustration , apparantly raquested f rom Anthwy Fdt 
Tha publ^shsd aytlele dif f ars^^ ^^^^ four sourc^in both sub-- 

stanttve and stylistic datails (including reinawtemant of eanaelled 
material from the draft). Indicating that yet^nother writer or 
editpr had a hand In it," The Society did not gsnerally have the 
editorlar resources to rework submissions so .elaborately | however ^ 
upon occasion a specialist was asked to rewrite or expand promiiing 
observatloris. The naturalist Benjamin Sr Barton performed such 
duties on an anqnymous "Observations on the Phalaeena Tinea" (a para-^ 
sitic moth which inhabits beehlvee)/^ He expanded a six-page document 
%o forty-four^ in the process transforming a^chronological memoli: 
into a topically arranged repbtt^which incorporated Linnean des^ ^ 
crlptionst a review of the llteratuteV and his own and other obeerva- 
tions from various sources ^7 ^ 

One of the APS's most imgortant innovatloni was its introduction 
of specialists^ comnlt tees, to determine which papers ware suitable 
for publlcatlbn* The Society ?s minutes da not record when buc>i re- 
view committees were first established or exactly why* Certainly* no 
explicit order was given* From its creation^ however ^ the used • 
^"^d hoc committees for such purposes as granting prices* examining ^ 
inventionSj translating' foreign correspondence, and seeing the first 
Transactions through t^e, press. After the second volume appeared In 
1786, references to such' conmiittees begin to appear in the minutes s 
the first on 21 December 1787 r h^ever, they are appointed^ do their 
work, and report sporadically and Kaphaiardly, Thirty-five su4h 
reports are extant from the period 1787-99,- elghty-slx from 1800-09, 
and twenty-three from. 1810-15/ Tlitese reports cover fewer than half 
of the papers received, and many were lost or delayed. On 27 December 
1798, for example, the secretary tfeppr^d on sixty-two papers received 
during 1797-98; two-thirds CthWty-riine) were listed as "referred," 



but only twenty coinmittgaa actually filed reporti* The archives also ; 
show fembarrassing delays I Shulti's paper on ti0xloa6 plants was in 
cort^lttee for Oveir a year ; BarMn*s paper on "Poisonoua Honey" was 
read oa 18 July 1794, never reported upon > and finally pubHshad only 
in VoluM V^(1802) , . The worst fate Is Robert Patterson's, whoia 
MAn Improvement In the Xomidn Ship-^Pump": was read on 17 July 1795 ' 
hut "afterwards mislaid"; It emerges In print twenty^three years 
later In yoluroe I of the new aer tea (1818). Such delays were destruc- 
tive M the journalVs ^estlge tod credibility, and tomp^ttng periodic 
cals Were able to publish backlog papers (four such Instiinces 
were noted in the minutes in November 1812)* The society U most 
prestigious member, Joseph Priestley, complains in r798 that he has 
been forced to jend "Articles . of considefable importance" else^ 
where because the fransacti^ does "not answer tKe primary purpose 
of such publications which is speedy conynunication of philosophical 
discoveries**" ' / 

By the openltig, years of the nineteenth century, the sporadic, 
compendidus', uneven Transact ions had served' Its purpose* It had launched 
American scientific^ publication, prpvided/some minimal standards for 
both form and content, and Had demonstrated a. potentially workable 
system of manuscript selection* Most important, it had shown that 
American scientiBts eould work cooperatively and otrjectively to dis* 
seminate the rOTillts of their research. The neKt stage of davelopmerit, 
the publication of specialized journals like the American Mlnaraloglcal 
Journal (1810), could not *have occurred, nor could such journals have 
taken on so modern an a]gpearance, without the pioneering work of the 
APS* Thus, the first generation of ECientiats in the new republic 
made substantial iprogress and paved the way for the professlonallM^ 
tlon and spec ialigat ion of Bclentiflc'conmiunication. Their work, 
with all its short comings and peculiarities, is recognizably the an- 
cestor of modern technical writingi continued study of the historical ' 
record will show not only how modern conventions of writing emerged, 
but also how they were shaped by the eocio-cultural forces, creative - 
energies, and personal values common to all scientific, indeed, all ' 
human, endeavprs. ^ 
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TECHNICAL COJ^raiCATION i NOTES TOWATO DEFINING A DISCIPLINE 

^ Philip M- Rv^ans^ Associate Profaesor 

Department of Language , Literature and Communication 
Rensselaer Polytechnic Institute 
Troy, New York 12181 

Perhaps this is simply an era when simplistic ablutions to complex 
problems becomes a dominant theme for our age* It has somehow be dome fashion 
able to make very general statements and present them as universal truths. 
In the field of technical conttnunication^ for instance, one can survey the 
definitions posited in virtually any major text and discover that each one 
violates every major rule of definitions* The most popular method for 
defining the field is to state that technical writing is any writing that 
supports technology or technological activities* One then is left with a 
.hollow feeling that he/she needs a nice yardstick for measuring what "tech- 
nology" is* One is also left with a nagging, perhaps niggling, doubt that 
there is something subversive, perhaps even anti-humanistic about "support- 
ijig technology*" It seems to me that we have to stretch this definition in 
some ways and collapse.it in others; 1 don* t, however, want to put this 
effort on a Procrustean rack*^, I want to suggest, first, some ways in which 
the field can be, defined in a tightly structured empirical way and, 
second, to posit the implications of technical coranunication for a humanistic 
education in a technological age. - , . 

Unlike any other field, with the possibie exception of-^ science writing* 
technical writing, strongly 'implies that there is a clear emphasis on the 
product* In this sfenae it is at one with the field it claims to support. 
We find that' even in the works of such people as Herbert Simon, the key 
feature of technologiaal activ^ities is the production of artifacts. It is 
this informing principle of technolo^ that, T believe, tends to obscure the 
definition of technical writing in all of its possible permutations. Editors 
in toe corporate environment 'express their concern only about the lack of 
documentation for a new product i that concern is not tempered with a con^ 
comitant regard for the veracity or usefulness of the document (nor for that 
matter, is there any i^erest in the. ethical dimensions of the document) . 

# This drive for product has another deleterious effect on technical 
writings it creates a focus on words as a variety of transparent synyDols 
that work best when they don't get in the way of the user. James Kinneavy, 
for instance, proposes this view of referential language in support of 
technological activities. What is clearly (no pun intended) wrong with 
this perspective is that words booome less than words. Tlieir task is to 
slip through the reading process with the least amount of effort and to 
elicit as little attention as possible. Unfortunately, we know from such 
theorists ds Michael Polanyi, Gerald Holton, Thomas Kuhn, and Larry Laudan 
that language and technological thought/ (activity ) simply don't work that 
way. There is no such animal in the entire world as an unambiguous text 
(or illustration for that matter). All reading, as Iser, RoSGnblatt, Blcich, 
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and others have argued, is 'an interactive process informed by the readertf 
interests ana background. This counter argument is interesting for a variety 
of reasons. First, it refutes the reasoning that says that language is ^ 
transparent. Readers do have to participate in the text, referential fi J 

texts are less open to interpretation and ambiguity than a piece of fiction;^;? 
but they are still open. Second, this observation supports the more 
realistic view of the conmunication process and communication models in 
technical writing. Until we accept the fact that there is a reader who has 
expectations, needs, and failings (perceptual as well as social), the 
supposed objective nature of technical texts will remain useless and 
mythical. Writing and its uses in the real world simply do not support this 
naive view of writing as artifact, as product. 

Another view of this same perspective is the position that sees 
writing as a pure object that exists in some kind of vacuum. The reader is 
simply not part of the schema of conmunication. Of course, some of this 
thinking is informed by the general perception that much which is technical 
is T in fact, visual in nature. Admittedly that is a valid point when we 
consider that virtually every study of technical and scientific material in- 
dicates that such texts are approximately thirty percent visual. Many 
companies, particularly international corporations, have even increased 
that pereentagerin an attempt to deal with transcultural problems. However, 
it is hard to escape the needs of a literate and demanding readership. 



This situation is also supported, consciously or unconsciously, by the 
academic and professional societies. The Internationa.l Technical Com- 
munication conference {ITCC) , for example, has offered only a handful of 
papers on reading, as distinct from readability in over a quarter century 
of meetings. Most of their offerings have, indeed, focused on sophisticated 
mechanical crutches that analyze written material in a quantitative fashion. 
As Merrill Whitburn and S.' M. Halloran have pointed out, none of this^ 
thinking has done anything constructive to assist ours or the writers' 
understanding of audience. Instead it has pointed out, and perhaps 
exacerbated, the tensions that exist in defining who technical writers are 
and what they are about. ITCC is not the only culprit. The International 
Reading Association has not even given lip service to audience.. In fact, 
only three papers on college or adult audience reading perception were 
offered at their 1979 convention. One of those papers was by Anne Eisenberg 
who has indeed moved into untested territory by ^loring the demands of 
reading scientific and technical material. , " 




What does this lack of interest in the realKsay,for defining the 
field of technical communication, and what are t^Pconsequances of this 
information? Succinctly, ignoring the reader violates everything we know 
about communication and communication models. Even if we use the moat 
common model— Shannon/Weaver—we have a writer, a medium, and a receiver. . 
If wc are not concerned with who gets the message wo composG and send, then 
why are we gending it? What are we doing? 

One can, of course, try to make the case that technical writing 
textbooks, indeed, keep audience in mind. I haven't been able to convince 
myself that this is true. For instance, Mathos and Stevenson go to great 
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r«anor°5^ii„l„r.ual^„c::!'p"rpo.es. .nd by extension, th. aoaain =t 
technical communication with a great deal of precision. 

My suggested model eombines the work of Charles Osgood, To'9s"°" •"'^ 
the pSncetoi. Group, Shepard and the Bell Laboratories Research =roup. 

?c:tel aSdIh. OODl'Group, Richard "=V?-^-" ' J^^^ly" llnlZ llr^ and ' 
characteristics for evaluating written texts, and finally, 1 
Lwrence Kohlbarg's work on ethical '^e 

rxirL=nti;:trtnt:^^^^^^^^^ 
?ror i-LT2^rt r ^^^^^^ 

• « Amml^ with a vary specific audience (one is tempT^eu 

which bears strikiSillSllarlties to Lloyd-Jones' ^3^=^° botJ 

~SLrt\f:nt?r^^ 

distance oewe^u 1.11- , . . ^ ^.^^ fl^fines the ralationship between a 

^"^-^ — ^ ^^,i^.f " ■ 

G^oip at Liasalaer Polytechnio Institute mi), ^^1,^^^^^'' 
Saduate atudanta in technical writing (as we 1 f P*""tn1rJardeal 
Lademia and industry in RPI's summer institutes) ^"f^^^^^^^^, 
of tension about their relationship to humanistic and scientific elements 
°n ^eir education or work. That is, they understood the nature of their 
work But felt uncertain about its role in relation to technology, ^ince 
^e study has often been replicated, it would appear that tachnioal writers 
are not certain about their "supporting" role in relation to the ends of 
technological activity. 

Similar studies can and have been done in the work environment. One 
-uch effort looked at writers' perceptions of audience and purpose and 
treated a programmatic model for document preparation in that " 
The study however, pual^ed the multi-dimensional scaling concept further 
I^L no^k' As^'cor^ary to the writer/editor analysis, the research 
group did a similar analysts of the potential (and m this case =lea^^y 
defined) users of the document. Even before the work was f °f °f ' . f 
t^yone put word to paper, it was obvious that there was a ^-^^ ^J^^'"" 
writers' perception of audience and audience expectations. That clearly 
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defined gap in preliminajry assessment became the basis for changes in text 
production* It also beeame the basis for a .new editorial policy* Thm 
final part of this particular study involved follow-up observations of both 
populations, as well as a control group, to establish goodness of fit* The 
effort proved to be a phenomenal success* 

Of course,, this study was e^austive and demanding on the part of the 
writing group. Not every company has such luxujy. In defense of the 
expenditure of time and energy, it should be noted that subsequent studies 
of similar situations became much easier to accomplish (and just as 
productive). Once this kind of semantic mapping is established, then it 
can be applied in a variety of situations to determine the optimal strategies 
necessary to alter a particular set of relationships to achieve communica' 
tion fit. This has been, admittedly, a very sketchy profile of a very 
complex system. Briefly sunmiarized, the technique calls for interviews of 
both writer and audience to develop the concepts necessary for establishing 
a model of communication fit---" audience perception in comparison to audience 
expectations, writers' methodologies in comparison to readers' habits. 
The output needs to approximate the decoder's capabilities* This method 
offers an intriguing model for coming closer to achieving such a pu^oae 
than simple platitudes about knowing your aidiencei and it does so in a 
way that closely resen^les the Lloyd-Jones model, a model that is generally 
considered extremely effective for assessing written material. 

In addition, this dimensional technique admits of comparison with 
the work of WilliAm Per^ and Lawrence Kohlberg in ethical development. 
Both of these figures, working within the framework of dimensional scaling, 
have created matrices that allow one to use comparative scales to make 
evaluations of moral and ethical development. Since their system is indeed 
general, we can apply the technique in a variety of areas. According to 
their schema, it is possible to make judgements about the underlying nature 
of the communication task by assessing the evident purpose of the finished 
document. For instance, language used solely as a tool of production (the 
process orientation decried earlier in this paper) is seen as a sign or 
syipptom o^ vety rudimentary language use* Language in this sense, lacks 
development and engagementi it is Kinneavy's transparent text. At the 
opposite extreme, the other half of the pair, is language used as an analytical 
tool. In terms of language, words on a page, it is symptomatic of an 
attempt to understand the reality under eonsideration-^a conscious tool. 
It is also a sign that language is viewed by both writer and reader, in this 
context, as a medium for personal growth p To go back to the lowest level 
for a moment. Language is seen in its simplistic form; it is transparent; 
it describes situations that are clear cut dualities? good and bad, white 
and black. Theses situations are textually closedi interpretation is both 
unnecessary and impossible. It is also a coiranunication situation that 
rdrely exists beyond imperatives* At the other end of the spectrum, we find 
opaque texts that call attention to themselves as artifacts, art objects, 
objects of delight. Such texts are open in the most general sense; they 
invite interpretation and possess SL^stantial and irrefutable ambiguities. 
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This sense of opposition, I think, is a, fundamental premise that under- 
lies muGh of our thinking about the role of teehnieal writing and the 
dilenttna of humaniitically trained writers in a technological profession- In 
support of engineering's role as producer artifacts, technical writing 
hai inherited some of the tensions, anomaliesi and problems of that role. 
Engineering, for instance* adheres to the doctrine of objectivity which 
has generated a variety of writing problems that define the limits of the 
writer's role--personality , the presence of the author, and a discernible 
"voice".; objectivity, fair treatment of facts and phenomenon;^ and linguistic 
manipulation, using language as a tool to create illusion. For the sake of 
brevity, I would like to take only one of these issues under consideration 
in this paper—personality p 

Persohality, it seems to me, implies the presence of the writer as an 
identity in a work while objectivity rests on an attitude toward material. 
One can use the phrase, "1 found that the sample weighed 128 grans," without 
destroying the factual nature of the observed measurement. Such a statement 
not only identifies the author, it places responsibility and, I suspect, 
is exactly what makes engineers and others apprehensive about using first 
person pronouns* 

In effect, technical wf»iting maintains two unwritten but implied 
rules about personality i it is permissible and even desirable to ignore the 
author's identity, voice, or stancei and the best method for coiranuni cation 
is to devalue the individual'-as both writer and reader. The consequences 
of such a position has implications both for communication and ethics. To 
examine this problem we need to examine the role of the individual in a 
technological society, the mrthods writers use tp communicate in such a 
society, and the relation of the reader to technical material, 

I would like to suggest that we view the individual in a technological 
society in Anatdl Rapoport's terms of instriwnental or intrinsic value, ^ The 
former singly means that an idea, object, or device has value because it 
enhances something else that we value; the latter-=intrinsic-=means being 
comforAble and alive. One can obviously guess that Rapoport sees the 
instrumental value as inconsistent with humanistic and ethical concerns^ 
if individuals have only instrumental value to technology, as consumers then 
they have no value, Lee 'Biayer offers a similar distinction, which neatly 
applies Rapoport 's tems to our needs, when he discusses the ethical role 
of communication. For Thayer communication has two possible roles i social- 
ization and individuation, Conununi cation in the fomer sense relies on 
people expressing and understanding themselves in the ''proper" manner without 
regard to fact? social "fit" is paramount, nothing else matters, (This 
sense, for example, typifies scientific agreement about a particular pheno^ 
menon,) In contrast, individuation in conflmunication is characterized by 
language behaviors which see value (intrinsic value) in the individual. Tech 
nology, in either view, must be the receptacle of instrumental value, man 
of intrinsic. Once one agrees to such statements, ethics assume a much 
more dominant role in technological affairs, including conununi^tion. 



Along with this revaluation of the individual must also come a re- 
consideration of the author and reader in relation to technical information. 
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Herbert Simon, for instanee, posits an intriguing definition of a goal-seeking 
system t0f which man is an example) that seen© to me particularly approp' 
riate to examining this relationship- Such a system, Simon maintains, has 
two channels (the old inner and outer •environment in SOTie ways); 
the afferent- (sensory channels) which receive information and the efferent 
(motor ah#nnels) through which tte environment is manipulated. Interestingly, 
Simon's observations parallel the work of Louise Rosenblatt who uses the 
term afferent io her theoreticai discussions to describe the concepts to 
be retained after reading. While this use at first appears to be somewhat 
at odds with Simon's use of the term, I want to suggest that his efferent 
channel depicts ways of using the concepts retained by the afferent channel 
and, as such, both terms describe the same phenomenon as Rosenblatt's 
term, Rosenblatt, in fact, says that readers direct their response to^ 
referential prose outward [afferently in Simon's terms ] toward concepts to 
be ret^ned or actions which are textually determined. 

An additional aspect of personality that must be dealt with concerns 
what Rosenblatt calls "selectivp attention.'* In selective attention, 
Rosenblatt claims that a reader adopts a focus of attention, a stance, 
and then selects responses relevant to the text based on that stance. She 
adds that this continuing process bestows interest on particular thoughts 
which then seem independent of consciousness; at this point the selective 
process sets thm degree of awareness by weighting the potentiality of the 
text for both efferent and eKplriential import. The reader has the primary 
responsibility to manage this weighting process which, in actuality, is based 
on textual potential for engaging the reader in multiple, selective 
activities. 

This sense of selectivity is at one with the concepts I discussed 
earlier. Selective behaviors, behaviors which define the ways in which 
information is actually processed, have the potential to define both the 
reader's and the writer's relationship to coiranunication tasks. One does 
not, of eour&e, see conOTunication tasks as simple polarities; it is, however, 
possible to use this sense of polarity for good ends. One can take such 
paired opposites, add the element of personal interviews, multi-dimensional 
scaring, and ethical considerations to provide editors with a fairly 
descent and replicable definition of both the necessities of the writing 
task and the demands and ej^ectations of the potential reader. One can 
also make judgements about the commitment and allegiances of both writer and 
audience, and, I think, place the field of technical cCTranunication squarely 
into a domain that has carefully defined characteristics regardless of 
regional aberrations. ^Unlike ^other , more subjective systems, this com- 
bination of techniques, all of which have a long history of demonstrable 
accuracy, has the potential for defining the field of technical communica- 
tion with precision and* humani ty . 
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WHY LIABILITY RATES A WARNING 

When most people think of" "product liability'' they imagine consumer 
products like "P^" and hair dye, industrial and agricultural chemicals 
such as xylene, propane, and malathlon, and equipment such as tractors and 
truck-lifts. In a product liability case the definition of '-product" in- 
cludes more than these easily imagined physical products. Product liability 
decisions have pronounced defective a wide variety of product components : 
brochures, catalogue data* price lists, advertising (both mail and perlod-^ 
ical ads), care and use books, warranty cards and explanations. Instruction 
manuals, installation manuals, repair manuals, shipping and display tags, 
labels, nameplates, decals, field assembly and/or installation services , 
service and maintenance, and spare or replacement parts. Obviously, tech 
nical writers are involved in creating many of these product components. 

Even this broader picture of what constitutes a "product" does not 
show all the ways in which writers are involved irt the prevention and de- 
fense of "produQt liability actions. In a key decision in the case of 
Barker v. Lull Engineering (1978), the Califorrtla Supreme Coprt made two 
rulings, one of which has special significance for writers: 

"Second, a product may alternatively be found defective in 
design if the plaintiff demonstrates that a product's design 
proximately caused his injury .and the defendant fails to es- 
tablish in light of tha relevant factors, that on balance, the 
benefits of the challenged design outweigh the risk of danger 
Inherent in sych design." [emphasis added] 
The court was explicits the burden of proof Is on the defendant company to 
persuade the trier of fact that the merits of the design outweigh, the risk. 
As a result* all the documents generated during the products' His cycle-^-- 
design memos, design tests, clinical trials, trial use reports, letters, 
proposals, etc,"take on an urgent relevance, because- these documents are 
likely Co become the only available means of showing that the produc^tAWas 
not defectively designed. These documents will become the eviden^e';thab y 
the product undjerwent balanced and well-considered planning , development 
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testing, quality control, and field testing. Thus, technical writers who 
prepare any of the attending pre-sale or post-sale documents and any Cephnl 
cal speclalista involved in product design, development and testing can be 
drawn into the arena of product liability litigation. 

The arena is getting bigger, fast. Product llabilicy suits in the 
.United States, which were being filed at the rate of about 50,000 per year 
in the I960's, Increased during the 1970's to 500,000 a yea^, and may average 
nearly a million per year in the early 1980 's, according to alarmed estimators. 
The Federal Government's Interagency Task Force on Product Liability concluded 
after an 18-month study that these estimates were much too high and that only 
60,000 to' 70,000 actions went forward annually. 

The precise number of cases is probably less significant than the ioar- 
ing costs of liability insurance. In 1978, manufacturers and retailers paid 
an estimated $ 2.75 billion for product liability Insurance, CQmpared with 
$ 1,13 billion in 1975 , For soine. companies, insurance rates rose more than 
200% in a single year. The panic price jumps by the insurmnce companies, 
added to the costs of legal f eep ^pnd claims have created a crisis among manu- 
facturers. Further, state supreme court judges changed several standards 
by which cases are judged in a series of precedent-setting cases that have 
encouraged the filing (and winning) of liamiity suits, which has in turn 
driven up costs ^ . 

Although the majority of cases are still brought on the basis of a 
defect in production, more and more cases are filed on the basis of "failure 
to warn." Plaintiff s attorneys, see several advantages in basing cases on 
the failure to warn , or to ' give adequate instructions. The plaintiff often 
can prove his case without the expiense of expert testimony and without 
preserving the physical evidence that is- required in proving defects^of 
manufacture or design. Further, the jury is more easily able to grasp the 
need for better warnings or directions than to understand the claimed 
deficiency of a compleK design or manufacturing process. The defendant 
company can less frequently claim that the plaintiff had expert knowledge 
and was therefore guilty of contributory negligence. Thus, with more cases 
turning on "failure to warn," technical writers will be increasingly involved 
In the prevention and defense of product liability claims. 

As if the expanding number of cases were not threat enough, the duty 
to warn has been expanded. For example, formerly it was held that a manu- 
facturer or seller was not negligent if he failed to warn of danger that arose 
in the use of a product in an unlikely, une^tpected, or unforeseeable man- 
ner [United States, Littlehale v. E. I. du Pont^ de Nemours and Co. (DC NY) 
268 F Supp 791, affd (CA NY) 380 F , 2d 274; also, Louisiana, Merwin v. D. 
H. Holmes Co. . ^(1969, La App) 223 So .2d 878; and others]. Recent decisions 
hSve gone the other way. For example, Faberge was held responslbla and 
paid $ 27,000 when a teenager poured perfume over a burning candle in oider 
to scent it, Faberge claimed that it could not have foreseen that the 
product would have been poured on an open flame, a clear misuse of the 
product, but the defense was not accepted [ Moran v , . Faberge, Inc. 332 A 
^2cl 1 1, 273 Md 538] . 

rmpUcations of precedents and new laws should be noted by technical 
wr Iters and watched for further developments, especially by those who contract 
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to write pre-sale and post-sale documents. The incllndtion to extehd lia- 
bility suits to include thirds parties may or may not eventually allow plain- 
tiffs to bring suit against technical writing contractors and consultants* 
The State of Indiana has provided that a manufacturer can bring anyone 
who is actually at fault into a lawsuit as a third-party defendant. At 
present, it appears that employers In Indiana are the ones most likely to 
be named as third-party defendants, generally for Actions leading to work- 
place accidents, such as unauthorised modification of equipment or failure 
to transmit warnings delivered by manufacturers.. The possibility of being 
named as a third-party defendant becomes more ominous because of precedents 
providing that any ambiguity In the language of a warning furnished in con- 
nection with the sale of a product is to be "cqnatrued against the one who 
chose the words used." Schilling v. Rquk Distributing Co. (1953) 240 Minn 
71, 59 NW »2d 907. WAmilNGi It is time for technical writers to know more 
about liability.' 

LEGAL BACKGROUND 

The current situation^ which law professor A. S. Welnstein has^ described 
as caveat venditor — let the manufacturer beware — developed in a series of 
events over the last twenty years. For a hundred years before that, the 
situation had been caveat emptor— let the buyer beware— although gradually 
court decisions began to give buyers some protection. In 1842 a British 
mall guard riding shotgun was thrown from a coach and Injured. When he 
sued the contractor who had supplied the coach to the Royal Postmasterp 
claiming the vehicle was defective, his claim was denied on the grounds 
that he had no privity of contract with the manufacturer.. The privity 
requirement prevented most Injured persons from suing manufacturers. The 
landmark case, MacPherson v* Buick Motor Co. in 1916 and subsequent cases 
altered the privity requirements and allowed injured persons to sue the 
manufacturers in somiS circumstances . 

Most important. In 1962 the California Supreme Court set forth a doct= 
rlne of strict liability. The court eKplained that manufacturers are in a 
better position to prevent the sale of dangerous products than others, and 
If injuries occur from the use of products, manufacturers are best able to 
equitably distribute the losses among consumers. Subsequently, strict tort 
liability doctrine was elaborated in Section 402A of the Second Restatement 
of Torts, a publication of the American Law In^itute. This private organi- 
zation, made up of lawyers, judges, and professors, had no law-making powers, 
of course, but most state legislatures have since adopted sonie form of 
strict liability as a basis for product liability actions* 

Even if a product is designed perfectly and manufactured free of de- 
fect, the product can be considered defective and the manufacturer negligent 
if he falls to warn the users of dangers that may arise In the use of the 
product. A Colorado court affirmed (1979) thafi "a product which is free 
of manufacturing or design defects nevertheless may be defective and uhrea- 
sonably dangerous if not accompanied by adequate instructions and warnings" 
Anderson v. Heron Engineering Co., Inc. 604 P ,2d 674; similarly in Embr y v. 
General Motors 565 P .~2d "1294 , 115 Ariz 433 (1977). 
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LIABILITY PREVENTION PROGR^ 

The Implications of "duty to warfi'* aa It arises in product liability - 
suits should be^understood by all technical writers and technical prof ess- 
ionals who write as part of their ordinary duties within organizations. 
Writers are in, a key position to reduce costs and delays in the production 
of pre-sales and post'Sales^docwnents and to improve the efficacy of all 
warnings to considers. 

One way that technical wlters can assist their companies is heading 
or participating in pre^accident products liability prevention and control 
programs, also called products integrity control programs. These programs,^ 
aimed at improving the safe design and production of the product as well 
as the adequacy of pre-sales and post-sales documents , accompanying tagi* 
stamped warnings/and decalsj should benefit consumers by creating better 
productsand instructions. They should also benefit manufacturers by 
reducing the number of accidents and the number of claims by documenting 
the company's efforts to produce safe* reliable products and to provide 
proper guidancei for users. % ■ 

Several programs have been proposed , but they have many similarities. 
The key steps in such programs are surranarized in the following excerpt from 
' a report of the Subcommittee on Capital Investment and Business Opportunit- 
ies of the Coiranittaa on Small Business of the House of Representatives > 
House Rep. 95-997, March 21, 1978, pages 68^69 i 

1. An explicit company policy concerning product safety, qualify 
control, and risk prevention. 

2. Rigorous testing of the program within the context of its use 
environment , 

3. A product loss control committee headed by a person representing 
top management, who has clear authority to coordinate loss control 
activities. Members of the conmiltcee should include representat- 
ives from research, engineering and deaignj production^ quality 
control, marketing, legal, safety^ and insurance departments, 

4. Procedures to assure that government standards and regulations 
which apply to product safety are understood and considered at all 
operating levels and are used as minimum requirements In product 
design. 

5. Procedures for evaluating the potential for personal Injury or 
property damage during use, or raasonably expected mteusei or 
products or changes in existing products, . 

6. Review of existing quality control procedures in relation to 
developing product liability law. Procedures that are clearly 
defined, well understood and closely followed. 

7. Adherence to quality control and Inspection procedures that are 
systematically documented. 

8. Conspicuous posting of warnings and instructions in a permanent 
form where such Information is necessary, 

er|c - ^\ 



9, Review of all advartlsing^ brochures, labels, warnings, warran- 
, tiesp and instruetlone by engineer Iri'g and legal departTnents to 
' Insure that the information provided is accurate, clear and 
* ^ complete, 

10, Permanent coding of components in order to identify the source, 
place and date of manufacture* 

11* Systematic procedures for investigating product liability incid- 
ents and implementing remedial measures where necessary, 

12. Maintenance of records through the expected life of each product, 
to^lnclude infoTOatlOT on research, design, tests, quality control, 
sales, service and ownerships. 

^^^^^trKough each one of these "steps" expandi into many organizational^ pro** 

and actions, the suTranary conveys an overall picture of the concerns 
D^^^h a program. Articles describing these programs are listed in the 
bibliography, ^ 

Because product int^rlty or liability prevention requires the collaboration 
of . a wide. variety of company specialists, a program can be coordinated by 
the head of publications as well as by othep engineering or production spe- 
cialists* Most important, the technical writer should realize that he or 
shp la Involved in product Integrity and product liability prevention 
vftether a formal program exists or not. To reduce the costs of product 
liability prevention and control, technical writers must understand who 
must wa^n, who must, be warned, when, and about what, and they must know what 
criteria will be applied in the evaluation of their warnings and instruct- 
ions* This article reviews pertinent trends and points out cases to fam= 
illarlze technical writers with the general but significant aspects of 
product liability. 

mo MUST WARN 

The basic rules that govern. the duty of manufacturers or sellers to 
warn of product-related dangers are set out in the American Law Institute's 
Second Restatement of Torts, meatloned earlier. The basic rule is that an 
individual or company supplying a product (chattel) to someone else must 
warn the buyer: 

(a) If the supplier knows or has reason to know that the product is 
likely to be dangerous for the use for which it is supplied, or 

(b) if those for whom the product is supplied ace not likely to know 
that the product might bi dangerous, or 

(c) if certain conditions might make use of the product dangerous, 
even If the product is not dangerous in itself* 

The supplier is subject to liability for harm cai^ed by the product to 
those whom the supplier should expect to use it, fhis responsibility to 
warn holds whether the supplier provides the user with the product directly 
01^ si/pplies the product through a third person* The responsibility of the 
supplier extends to those who are not direct users but who are eijidangered 
by the product's probable use (such a-s bystanders, persons in the vicinity, 
etc.)* ' ^ . 
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The duty to warn does not arise from the status of being a manufac to- 
urer or seUerg or from the nature of the product , but from' the superior 
knowledge that the manufacturer is supposed to have, A manufaGturer is 
charged with having superior knowledge of the nature and qualities of its 
'products, and is obligated to keep abreast of scientific information, dis- 
coveries, and advances pertaining to its business. For example, in 
Griffin v. Planters Chemical Corporation the manufacturer of a pesticide 
was determined to be negligent for having marketed a product that had 
toxic qualities unknown to the manufacturer t The company had not tested 
the product for toxicity and gave no warning. The label used, although- 
in compliance with the requirements of the Secretary of Agriculture, was 
held inadequate, A retailer's employee was examining products at a dis- 
tributor's place of business when a bag of one percent p^rathion dust 
burst open and the employej_^^s eKposed to its contents Orif fin v. Planters 
Chemical Corp, (1969, 302 F Supp 937, Manufacturers formerly were 

not usually held negligent for failing to warn when the manufacturer had 
no actual knowledge of the hazardous character of the product (for example^, 
pee Briggs v. National Industries- (1949) 92 Cal App ,2d 542, 207 P , 2d 110), 
but they seem mOre likely to be held responsible for full knowledge of 
any dangerous potential now. For example, in a well-knowri case, Little v. 
PPG Industries , the appeals court held that **a 'mapufacturer' s failure to 
providiL adequate warnings does not depend on manufacturer's knowledge ^of 
danger;- inch knowledge is assumed , and it is failure to give adequate warn- 
ing that renders product Mnreasonably dangerous" 579 P ,2d 940, Wash, App, 
812, modified 594 P ,2d 911, 92 Wash;, , 2d 118 (emphasis added). 

'Sellers as well as manufacturers many times are bound by the duty to 
warn. Where the non-manufacturing seller knows or should know that the 
product la or is likely to be dangerQus for the use for whiqh it was sup-- 
piled, the seller has the duty to warn the buyer. In contrast, if the 
seller is merely a conduit in the distributive process^ for example, selling 
a packaged product without the package's having been opened , the seller has 
no duty to warn of a dangerous characteristic . of whicj^-ile knows nothing 
Crandall v. Stop & Shop, Inc, (1937) 288 II App 543^ 6 HE ,2d 685. 
Non-manufacturing sellers in some clccumstancas do have a duty to warnt 
for example, if the seller sells a large quantity of a particular 
product or acts as a distributor, he has superior knowledge^ as in 
McLaughlin v. Mine Safety Appliances Co. (1962) 11 NY ,2d 62, 226 NYS 
/2d 407, 181 NE, 2d 430. And if the seller knows of the dangerous qualities 
of a product and also knows that the label or name of the product does not 
adequately convey knowledge of the danger to the buyer or to the public:, 
he has a duty to warn Bower v, Corbell (1965, Okla) 408 P .2d 307; and 
Jones V. Hittle Service, IncV (1976, Kan) 549 P .2d 1383, 219 Kan 627* 
And if the seller repackages, modi flea , or alters the original product, he. 
has a duty to warn. 

In a 1979 case, the court affirmed the finding of the trial cuutL, auu 
dismissed the appeal, coneluding. that the doctrine of superseding or inter^ 
venlng cause was particularly appropriate "when the int4rmedlate buyer is a 
large industrial concern with its own safety programs and^ me thod of pruduct 
distribution and where the manufacturer may have no effective means of com- 
municating its warnings to the ultimate users" Reed v, PenWalt Corp t (1979 
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Wash App) 591 P .2d 478» 222 Wash App 718, affirmed and appeal dismissed, 
604 P .2d ljB4, 93 Wash .2d 5. However, when the intermediate customer is 
not in 'a better position to pass on the information, giving notice to the 
seller is not enough. In Shell Oil Company v,- Gutierrez , 581 P .2d 271 
(Ariz App, 1978), it was determined that Shell had a duty to warn a 
welder of the danger of explosion from an empty drum of liquid xylene 
jwhich had been used by an intermediary seller, Christie Oil Company, 
^hd repackaged the product in %b gallon drums and affixed only a flammable- 
liquids symbol on the top of the drum* The court affirmed the Jury verdict 
for the plaintiffs ' ^ 

• , whether a warning beyond the manufacturer's immediate vendee 
is required in a particular case depends upon various factors* 
. * . Among them are the llkerihood or unlikelihood that harm will 
occur if the vendee does not pass on the warning to the ultimate 
user* , * and the ease or burden of^ the giving of warning by the 
man.uf acturer to the ultimate user, . , , Shell failed to adequately 
warn Christie or Flint of the danger of explosion, the possible 
precautions, or the type of labeling that would be appropriate,'* 

Professionals, such as physicians who recommend the use of a product, 
select the product on the basis of superior knowledge, and are responsible 
for warning clients of product hazards. But if a manufacturer suspects 
that no professional will Intervene who is capable of warning the user, 
Chen the manufacturer must supply warning labels and instructions, as 
In products supplied for large scale injection or inmiunizatlon programs. > 

WHO MUST BE WARNED 

Certainly, no duty to warn exists where the. product is not dangerous 
or likely to become dangerous in an foreseeable use or circumstance* No 
duty to warn exists, where the danger is obvious. The court dismissed the 
complaint when Valerie Brown sued Tennessee Donut Corporation after sipping 
hot coffee from a styrofoam cup and burning her lip and spilling coffee on 
her leg* The danger that freshly served coffee may be too hot to drink is 
an obvious danger. Obviousness is usually a matter of the age and experi-- 
ence common to persons similar to the injured person* However, where 
there is a difference of opinion over the obviousness of Che danger, the 
degree of obviousness presents ^ question of face* 

One class of users need not be warned, regular us^rs of the product 
and chose whose professional education, training, and experience have 
given them expert knowledge of the danger. For example, In Hamilton v. 
Hardy (1976, Colo App) 549 P *2d 1099, 37 Colo App 375, Che court said 
that plaintiff could not complain that he did not receive from the manu^ 
faccurer and retailer Instrucclons and warning regarding matter which, 
by reason of his own prior experiencej he understopd and appreciated. 
However, manuf acCurers must estimate carefully the level of knowledge 
users will have. But in Griggs v* Firestone Tire and Rubber Company 
513 F *2d 851 (8ch Cir. 1975) a workmin who was securing a wheel to a 
truck suffered permanent Injuries when a tire and elm assembly exploded. 
The defendant argued they "'assumed that most people servicing Its rims 
would realize the dangers and possess the requisite aptttude 
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ncnts of the wheel |iad been mismatched at an larlieif tltna. The need to 
Aatch parts properly was described in Firestone oataloguesi but many local 
servlcii: stations 41d not have these catalogues. The court disagreed with 
the cOTpanyp ^and recpwended that a warning be stan^id directly on the pro-- 
duct. The eKpertise of users and tha availability of warnings to expe^i- 
enaed users should always be considered.' ' 

In genera:^/ £hose who must be learned are those who rely on the superior 
knowledge and advice of the manufacturer or ieller and persons who cannot * 
inspect or test the safety of a product (see WllliOT Crotien Vt J . B . E . 
Olson GoVp, (1^72 Cal) 104 Cal Rptr 433 App & B 989) , Those in danger, 
even if a sinaj.1 fraction of the public, must be warned. * , 

One trend that seetal to' be developing le the substitution of a atricter 
standard of care in regard to those watnedV In Tampa Drufe Co, v. Wait' (1958 
Fla) the court tinted out that "Implicit in the duty te^ warn is the duty to^ 
warn with a degree of intensity that would fcause a reasonable man to exercise 
for hig own' safety the caution cOTnensurate with th^pptentlal danger and; 
idded that it Is the failure to exercisi this degree of caution after proper 
warning thpp'eonstltutM contributory negligence, 103 So >2d 603, 75 ALF .2d 
765* More recently/ thte "prudent mlia" standard has been aubsCltuted for the 
"reasonable man." Prudent persons, being more concerned about making protect 
tive judpnents, require a more detailed warning and warning about less likely 
or less severe hazards In order to give thenraeives greater protection. For 
example, in Hubbard-Hall ChCTlcal Co. v. Siiverman the court ruled that 
"adequate warning . ^ . Is one caiculated to^ bring home to a reasonably 
prudent iser of a product the nature and extent of the danger involved" 340 
'F .2d 402 (1st Ci#. 1965) . In this case the defendant's label, which was 
approved by^ the Department of Agriculture, watf not satisfactory ^and the court 
admonished that "there is no authority that by obtaining governmental approv- 
al the def jsndant had met the possibly hig^ standard of due care imposed by 
the common law of tofts . . . ," The eubstltution of the "prudent man teat" 
for the "reasonable man test" has occurredf in other areas of .prof esslonal 
servlbes, such as acco\mtlng, law, and medicine, and appears to 'be a trend 
in product liability as well. 

\ Finally, one other trend Is changing the population of parsons who must 
be. warned. Rfecent decisions have extended the duty to warn to Include 
illiterate persons, children, land persons who do not speak English. The 
claim that the user is illiterate is no longer a defense for the adequacy of 
a warning. In Hubbard-Hall Chemical Company ^. gilverman , the court also 
mphasiged* that "the defendant should have foreseen that its admittedly 
dangerpua product would have been used by, among others, persons like plain- 
tiff *s intestate, who were farm laborers, of limited education and reading 
abllit}), and a warning, even if it were in Che precise label submitted to 
the Department of Agriculture wuld not, because of its lack of a skull and 
bones or other comparable symbols or helroglyphics, be adequate instructions 
or warnings of its [parathipn's} dangerous condition." In earlier cases, 
such as S.^ C. Johnson & Son, Inc. v. Palmieri (1958, .CA Mass) 260 F .2d 88 
the court! held that the trier of facts was entitled to aasmne that the, 
plaintiff \could read. Other caf^s have demonstrated that graphics If not 
multi-langWge warnings must be%sed to convey severe hazards to children, 
their parents, and persons who '^feot speak English, 



Three questions are specially Important in determining 'whether a haz- 
ard exlsti about Whleh the auppller must glye a warning I - 

'i« How likely is It that an aeeident will oecur when the product , 
Is used in more or less the expeeted manner? 

2. How serious an injury is likaly to result? 

3, How feasible Is it to give an effective warning? ! 

i^e decision to warn Invplves these questions plui the standard of du^ 
care that is applicable in the sltuatloni In general, Kenneth Ross advises 
companies that suppliers should warn against 1 "a. An Inherent danger in the 
^ product w^ich is Imppsslble or difficult to avoid (e.g/ drugs); b* A danger 
that can be avoided if certain precau^tlorns are taken before or during use 
of the product (e»g* poison, flamjiable ttaterlal) i c. A danger that can be 
avoided if Instructions as to proper, methods of use are followed" ("Pre-' 
Accident Prevention of Liability i Manufactuirer's Products Liability Preven- 
tion Programs in Prevention and Defense of Mtonuf ac tur ef s - Products Liabil- 
ity (1978))* in addition, warnings must also be given when a foreseeable 
clrcumstanceVor unlntendfd use could cause danger* 

The ^tent and severity of the ha^ard^must be explained, so that the 
user will have adequate notice of the possible consequences of use or even 
of misuse i The standard has been vividly expressed In Post v. ,^erlcan 
Cleaning Equipment Corp. : "As, an example, it may be doubted that a sign 
warnings 'Keep Off the Grass,- could be deemed sufficient to apprise a 
reasonable person that the grass was infested with deadly snakes. In some 
circumstances a reasonable man might well risk the penalty of not keeping 
off the grass Although he wo^ld hardly be so daring if he knew the real 
consequences of his failing to observe the warning sign. Or , a warning 
to -Keep in a Cool Place' might not be sufficient If the result of non=^^ ^ 
observance was a lethal explosion of the container" (1968, Ky) 437 SW *2d 
5l6* Potentially hazardous deviltlons from eKpected use must be declared 
so that serious consequences may be avoided* Thus, suppliers must now 
expect to warn against^ / 

a, dangera associated with. expected uses of the product^ especially 
all hidden or non-^obvlous dangers 

b* all accidents that might tftevelop through unforeseeable use 
(because of some property of the product, e,g, flMmability) 

c* all accidents that might develop through foreseeable misuse 
(e.g. warning against using lawmiower to trim hedge), and 

d* modification or hazards .resulting from improper maintenance*^ 
or repair. 

The overall effect of these changes Is to require a more thorough and 
comprehensive effort to warn of all suppliers. 

WMT MAKES A WARNING ADEQUATE 

Specifying what makes^ a warning adequate is more than modlrately 
difficult, because many case decisions affirm that adequacy Is a matter 
for the jury to decide. For example, in Burch v. -tosterdam Corp, (1976 
DC App)^ the appeals court declared that "sufficiency of a particular warn= 
ing by a manufacturer or seller of a product as to risks involved in the 
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uBB Of such product is ordinarily a question for the jury" 366 A .2d 1079. 
Not only is adequacy a aattar for the jury to decide, the eourc need t>ot 
furnish guidelines to the jury, although: some do sol strict products 
liability aase, trial court may rule as a matter of law that warnings are 
Inadequate when* and only when, danger la clearly latent and In all other 
eases, adequacy of both content and pranlnence of warnings accompanying a 
product M a question for the Jury, and court need not furnish guidellnea 
to aid jury in its determination" Berry v. Coleman Syst OTia Co. 596 P .2d 
la'es, 23 Wash App 622. The latitude of the jury thus becomes one of the 
many variables that the technical writer rtust keep in' mind when trying to 
prepare an adequate warning. What a Virginia Jury will consider adequace 
may not suit the criteria deemed appropriate by an Oregon Jury. Thus, 
no absolute standards can be reconmiended. . ^ 

' Several federal agenales control the language and format of certain 
labels, for example r Consumer product Safety Conmlssion, 16 G.F.R. 1500.121 
et seq. and 42 Fed, keR. 23,052 (1977) | E^ylronmental Protectlori Agency, 40 
C.F.R. 162".10; Occupational Safety , and Health Adralnlstration, 29 C.F.R. 

1910.145; Nuclear Regulatory Commission, 10 C.F.R. 20.203. The fact, 
tliat the requiranents are established by regulation, however, does not ^ 
ensure that eompllance will be deemed adequate to fulfill the supplier s 
duty to warn, as was noted earlier in Hubbard-Hall Chemica l Company v. 
Silverman and in Griffin v. Planters Chemical Corp. Because each regulation 
la limited to *a single industry, product, or situation, overlapping standard 
can cause problems for writers. In general, technical writers should check 
with the company counsel or with an expert In liability law to determine 
which regulations are likely to apply to the company's products. After 
that, the technical writer should apply his own knowledge of liability in ^ 
devising warnings that meet the most extreme case and the le^st able user s 
needs and have, the warnings reviewed by the products intagrity committee. 

The basic test that a technical writer might apply would demand that 
a wfrnlng tell the seriousness of the risk involved, explain the kind of 
risk in a way that the reader will understand it, tell how to avoid the 
risk, and conmand the attention of the user at the point of use. Other 
writers have recommended that warnings be accurate, fair, strong and clear, 
plain, readily noticeably, timely, and actually comnunicated. Inasmuch as 
a jury may be able to emphasize or ignore any one of these, this series 
of standards it^fst only be taken as a tentative guide. The decisions in 
some cases indicate how such standards may be interpreted. 

Sufflclant to CQflmand the user^s attention at the point of action. 
Racent cases have caused the courts to elaborate on the ability of the 
warning to make an imprasslon on the mind of the user at the point of 
action. In Shell Oil Co, v.' Gutierrez (1978 Arlg App) the court corranented 
that whether the warning given was adequate "depends on language used and 
the impression that It Is calculated to make upon the tnlnd of the average 
user of the product" and noteB that "adequacy of the warning label on the 
product Is not determined solely by reference to words on the lab6l but also 
by reference to physical aspects of the warning, such as consplcuousness, 
prominence and relative size of print;, all of such^ physical aspects must 
be adequate to alert the reasonably prudent person" 581 P •2d 271, ^And . 
in Little V. PPG Industries, Inc, (1979 Wash) the finding was that "the 
applicable question is "wliether the warning was sufficient to catch the 
attention of persons who could be expected to use the product and was 
sufflclsnt to apprise them of Its dangers and to advise them of the 
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neasurai to takt W wold such dMgers'^ 594 P ,2d 911. A concerted effort 
may be required from wltersi designers, graphics specialists, and psych-' 
eiogists trained In hinnan factors engineering in order to daternlne the 
propef placement of the warning* Sales representatlvea and buyers* 
purchasing agents might also contribute inf ormation -about the likely use 
and workplace conditions In which the product might be used* 

Appropriate and coronenaurate tb potential danger t Bowen H. Tucker's 
analysis of product hazard cbinmunlcatloni provides a useful ©cample of a 
method for totegrating graphic and verbal elements o|^warnlngB. He recom- 
mends the Integration of written conmunlcat Ion and pictorial or symbolic 
representations to alert the broadest range of pos sible ^ users t His system 
of presenting t^arnings calls for showing in the waminy^l) the Imvml 
of ihaiMd Intensity r (2) the^ nature of the hazard , (3) tfl^p consaquenaes 
that can result if the Instructions to avoid the hazard are not followed^ 
and (4) Instructions on how to avoid the hawrd* He advocates a standard 
syst^ of ^warnings md representations, something like the InternationEl 
driving symbols, that eould be used to warn national and even international 
purchasers* His system warns of three levels of hazard intensity: danger 
(Immediate hazards which WILL result in severe personal Vinjury or death) ; 
warning (hazards or unsafe practices which COULD result in severe prersonal 
injury or death; ;and caution (hazards or unsafe practices which could 
result in minor personal injury or product or property dMiage) , An 
eKsmple of his formats and warnings follows: . 
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Cooperation with other specialists in the product integrity program 
team and testing of warnings and manuals before adoption ^ Making the writing 
of warnings and other product components part of a systematic effort to 
ensure, product integrity has many advantages for technical writers. Better 
information about hazards will be available to the wrlteri better advice 
about new developments in liability litigation can be obtained from the 
firm's legal counsel; assistance from the graphics division can improve 
the ability of warnings to comand the attention of users; and more ade- 
quate records pf; the company*s efforts to balance|the hazards of designs 
against their merits will be available. in the event of liability actions, 
toe further objective can also be accomplished. At present, the adequacy 
of any warranty, instruction manual, or label can be undermined if the 
jury decides that the user was lulled into false expectations aboUt the 
safe use of the product by misleading advertising* For example, if the 
advertising for a product claims that, it is "equipped with fall-safe 
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brakes" and the bMkM aub««quently fail* a wall-written warranty may b« 
breached and thfe pUlntiff may collpct. The unified action of the entire 
Moup of peraons Involved with product Integrity can lead to the elimin- 
ation of Inconalatencies in firoduot literature as well as to the prevention 
of accidents, ; : ^ ' 

FUTURE RESPONSIBILITIES 

Technical writers, as the group of persons who "choose, the words," 
should expect to, lead efforts to improve" the quality of the many product . 
cpmpdnents that are delivered to the consumer' in written form. To pro- 
vide this leadership they must become familiar with the pertinent regu- 
lations, with the standards of voluntary asBOclatlons, and with trends in 
llaby^tfy litigation. rNew laws, pat such as those 

created by the^Ataerican Law Institute -or the federal uniform product 
liability law announced by the Department of Coranerce and introduced 
by Representative Prayer of North. Carolina as H.R. 7921 but, not passed 
during the last session of Cohgresa, may affect" the criteria that warnings 
and other written product components must meet. No single source or magic 
touchstone Is known. Technical writers, will have to face a reiponslblllty 
similar to that Confronting every jury determining what language and 
notice will be sufficient to comnahd the attention of the actual users 
of a product under the full range of possible circumstances in which the 
product may be used and to give them clear notice of the necessary 
action to keep thCTiselves' saf e from harm. 
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In an InduatrlallMd hation which depsnds on highly technical Information, 
conimunlcatlon oecuri across various strata among everts, and among as^arta and 
lay psraona. Many parsons with both technical and non-^technlcal backgrounds 
spand much of their tlme^ writing In technical £lalds« Ona of my first experl«- 
ences as a writer (wl^ a non-technlcal background) occurred In the Mrka|lng 
department of Taxi|s Instriments/ I often had to discuss a project with a^' 
angineer In order to^ I of ten foimd comunlcatlons betwa 

difficult. This experience has led me to ask several questions. How do tech- 
nical writers view ther writing process? Do persons with technical backgroun^ds 
view the flatting process differently from those with non-technical backgrouiids? 
How do technical and non*technlcal personnel coimnunlqate with each other? Could 
I discover an interview model which would facilitate coimnunlcations between 
technical and non- technical persciimel? 

To investigate the writing process I interviewed 15 persons who spend much 
of their tlmg writing in technical fields. Of the 15 Interviewed six have de-^ 
grees in technical fields such as organic chenAs try » medicine » and engineer lng# 
Tiie other nine had non-^technlcal degrees in such areas as educatibni Journalism^ 
Englishp and other liberal arts degrees* I asked those surveyed questions about 
the writing process p with special emphasis on the pre-wrlting phase. I wanted 
to find out what they perceived as their main concerns and their inaln ptoSlems* 
I also listened to three Interviews between writers with non*- technical back" 
grounds and engineers » From these sessions I drew conclusions about the types 
of Information which a writer Is often trying to obtain from consultations with 
technical experts t which allowed me to draw a model of quastlonlng procedures* 

The writing performed by persone interviewed falls into two categories. In 
one category the purpose Is Instructional or informational, including technical 
procedures for Installation pt use of equipment , diagnostic procedures , and 
product descriptions. In the other category the .purpose is motivational. Imply* 
ing that some action Is to be taken by the audience. This category Includes 
financial and sales reports, administrative reports^ and brochures. As the table 
below Illustrates, the writers with teahnical degrees write Instructional* 
Informational material while those with non^technlcal degrees are divided between 
both categories. Personnel interviewed write In either one category or another; 



Table 1 Writing Categories of Personnel Interviewed 

Type of degree Informationai Motivational 

Technical 6 . 0 

Non^technical '4 5 



there Is no cross-over. Of. the 15 whom I interviewed, It seems that those with 



ttoii-t4chnical degsfM may be «ble to find writing jpbs m tmtm diverse fieldj. 
Those Vith technical degrees seem to be placed mora often In Jobs which require 
wrttlftg in the areae of procedures or product descriptions. , 

My first question was whether technical writers uie written resources or 
interviews with experts most often in gathering and underitandlng naterlal to be 
written about.' Written resource* Include manuals, drawings, encyclopedias, and 
articles. Experts are defined as those who^ave, technical degrees in the, areas 
In which they work, ^e table below illustrates that both technical and non- 
technical personnel involved in writing rely on written material more *an 
interviews with experts. ^ . ' 

Table 2 Re sources Us4d Most Often In Pre-Wr ltln^ bv Personnel Interviewed 

Type of degree ""^ Interviews with Written 1^ Both Used 

- Ixperts ^ Material Equally 



Technical 
Non-technical 



0 . ■ 4 ' 2 

2 4 • .3 



None of the writers with technical backgrounds could say that they use^ 
Interviews with other experts most often In their .writing, although two said 
that- they use experts and written materials equally. One scientist revealed . 
that It was often difficult to get scientists to consult with each other because 
of the fear that their Ideas would be used by aomeone else. A highly specialized 
medical doctor Involved In heart Implant research said that although he did con- 
sult with others in his field, it was difficult to comiunicate with persons whose 
expertise differed very much from his own. One engineer confided that he had 
difficulty in following the "buzz words" of engineers In a different field. Even 
those with technical backgrounds have difficulty coramunlcating with other experts, 
even If they are In related fields. 

Of the- non-technical people, the two who depend moat on Interviews with 
experts write in highly specialized fields. One writes computer prqgram manualsr 
the other writes Inatructlon manuals for the use and Installation of oil-field 
equipment. These persons are dependent on the experts for explaining the pro- 
cedures and for editing for accuracy. Both write for audiences who do not have 
thtf expertise of the persons who daslgned the programs or equipment. These two 
technical writers feel that It la an advantage not to have a degree in a tech- 
nical field. Becauae they are lay peraons, they feel that they can Identify with 
their lay audiences and anticipate answering any queatlons which the audiences 
might have. 

Both the technical and non- technical personnel mentioned the same difficul- 
ties in consulting with experts. Arranging time- for an interview seems to be a 
major problem. One writer said that she often had to resort to showing englnSers 
that meeting with her was to their advantage, since .manuals had to be ready 
before the products which the engineers had deslined could be shipped. She also 
appealed to their empathy by informing them of her deadlines. 
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. WtUars had the foliowing dif f leulties In diacuasing projects with axpertas 

. uiidetseandlni #jcpet't8» vocabulary 

tndarfcanding nechods and procedures explained by experts 
' ' establishing mutual respect 

writers realizing their lack of knowledge in an area 

In leariiing vocabulary, methods, and proeedures, writers consult manuals, 
■ drawings, speciallMd reference books or other writers in their departpents. 
If the material they need Is ^documented, they have to go to the es^eits in 
the field. As 1 have already menlctoned, difficulty with vocabulary is not 
restricted to hon-techhical people. One general prae tic ioner In medicine said 
that he had difficulty imderstanding tihe vocabulary of other specialists in 
'lB«dl©lne.-.;,^-™-^;v-' -.-^ '-'^ 

In building respect from experts writers endeavor to learn as much about 
a technical area as possible, reading manuals and books.. Writers with non- 
technical backgrowds seem torn between trying to conceal their lack of 
knowledge and asking questions to gain a clearer understanding. One writer 
told of a problem which he often encoiaitera In dMllni with engineers, '"They , 
^englneer^ think that you understand their expii»tlons imnediately." I 
suspect that part of the reason for engineers believing that non-technical 
persons .laiderstand ispediately occurs because lay persons do not reveal that 
tjiey do hot imderstand, fearing that they will lose respect. Another reason 
for non-technical Writers neglecting to, get all the infonnation needed" is that 
they have not identified what they need to know. Often they have a vague feeling 
of uncertainty about the material, so they arrange consultations with engineers 
without clearly organizing the questions which they need to ask, V ; 

One interview session which I attended between a writer with a non-technical 
background and an engineer illustrated that the writer thought he needed to ask 
one question, but In fact he needed the answer to another one also. He began 
the interview by asking about the sequence involved in installing two pipes. The 
engineer gave him the specifications on the wo pipes s one 5" in diameter; the 
other 9"., One pipe was to be installed insidp the -other. Thm writer had not 
realized that the main problem was his not knowing the dloerisions. Once he knew 
. the dlmenaions, the sequencing was clear. 

The writers interviewed who often consult ejcperta find that they have 
difficulty controlling the intervlw. The writers would start ^Ith a specific 
question. This question would be- answered by the expert,, but then he or she 
would often begin to elaborate upon the. equipment while the writer simj^ly took 
notes. After the intervlw the writer would try to decipher his or her notes 
and determine if they contained what was needed. This type of interviewing often 
leads to the need for further interviews to obtain all the necessary information. 
If the writer controlled the interview, time could be spent more efficiently. 
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El€wiits of Itadars tanking Technlsal mttriai^ 



Information 



Input 

Information 



Logical 
Steips 



Guldsllna Questions 



worn 




\^ Rapraaantat loQ^ 



What is it? 



nmcTioN 




What does it do? 
What are tha Fasulta? 
Whan la It ussd? 
Wh era la It used? 



What steps are 

Invoivad? 
How many steps are 

Involved? 
What is the saquence 

of these atepa? 
How does it work? 
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In talking with wltMS ^ith non-teehnleal baekgrourtdSp I found that most 
of the quest Ions I* Icli they want exptrts to answer fall Into a few catagorlMS 
tstmlnologyp appllcatlohp proceduraa, and prlnelplei. 1 hava daviaad a model 
(Figure 1) which cGnalita of the elements needed for understanding technical 
material p especially that materia^ which conslits of procedures or product * 
descriptions. Along with the types ol Input (siich as terminology) I have, 
written questions which pertain to these specific types* Tha types of input 
are arranged in a sequence beginning with terminology arid ending with principles. 
If the writers use this model as a basis for interviws with expertSi asking 
questions about arty categories which writers realize that they do not understand^ 
they might have better results* Such a model wo^d help writers to identify 
areas in which they need clarification, ^is model provides a systematic 
approach to information gathering. 

In learning terminology * the writer may become familiar with either an 
abstract representation (drawingSp verbal detlnitlons) or a' concrete one (actual 
equipment). The terminology portion may be ^hf one which writers can most 
readily learn without having' to consult someone else, Wiether writers have to 
rely on written material or consul tationsp they must ask the question "Mhaj: is 
it?" before they can proceed to further understanding of the material. In dis* 
cussing terminology with experts they may have, to ask for comparisons with known " 
objects or known procedures or they may have to ask experts to make crude draw-^ 
Ingb so that the objects can be visualized. ^ 

In writing about equipmentp writers should take any available opportunity 
to actually view tfie equipment. One writer told me that he had attended maln^ 
tenance seminars to view the equipment and learA applications* Another said 
that he visited the stockroom to look at parts* Viewing the equipment makes 
the concept of form more realistic in terms of cbntours and dimgjrisions* 
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The next step after understanding fom is understanding function. This 
step consists of two parts s application and procedures. Application is learned 
when the writer pursues the questions 'Wiat does this do?" To understand 
procedures the writer must ask. questions relating to "how." He or she must 
ask for steps involved and sequence. " * 

To completely understand an object or process, the writer should understand 
^ the principles involved. One writer told me that if he could understand the 
laws of physics involved he could more readily understand the process. Most non- 
technical persons interviewed are not concerned with this level of knowledge. 
, But if writers understand the underlying prlnclpless "the why's" of application 
and procedures, they would have an overview of their subjects which would allow 
them to see the logic involved. 

If the writer uses this model he or she should be m6re able to define the 
areas in which he or she needs further knowledge. Usiog such a model as an^ 
interview schedule should provide more control of the interview and a checklist 
of the understanding needed. \ ^ 

The last area which I looked at in my survey had to do with the priMry 
concern of writers after they had gathered their information. Table 3 'illus- 
trates the concern which writers thought of most often in the pre^writing phase. 
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Type off dagne Purpose Audience Orgafltiatlori * 

: Teehfilcal 6 ' 0 . 0 



: fechnlc^ persomiel were not only mora conaarnad with purposa than wafa non-tatfi- 
nlcal panonnalf thay also mantlonad that establishing pur po a a was olten a/problam 
for tham* aay had diffflculty In focusing thalr contant* . Technical parsonntl 
may have difficulty with purpose because » to a large aKtahtj "they do not cons Idar 
audlancei . purpose Is a natural outgrowth of the naeds of the audience. The 
technical personnal Intervlewd write only for tachnlcal airflencea ind th^ Wlte 

that they have. Three non^technlcal persoimel irtio wrltai Informational material 
are concarnad^wlth audience. They are concerned with the Informational needs of 
the audience, with anticipating questions and with simplifying matarlal. 

Of the writers yAiom I Intanrlewad only those with non-tachnlcal backgrounds 
write motivational materials. Writing Mtlvatlonal materials requires a concern 
with audience, \ Only one wlter of Mtlvatlonal materials Is concamad with 
purpos^i all the others are concernad with audience. The one concerned with 
purpose has few ways of knowing her audiences dlrectlyi she Is a free*lance 
writer of promotional materials for various clients. Thm other writers of moti- 
vational materials write with an audience response clearly In mind, ^ey are 
trying to sell a product or gain consent and build enthusiasm for a project. 
They are cQncemad with persuasive tactics, so they are aware of their audiences' 
needSg prejudices and levels of expertise. Awareness of the audiences' needs 
provides a guide to purpose and focus, thmBm writers, all non- technical, realize 
Ing the.needa of their audiences, understand that their rhetorical tasks are 
either to recommend or" request or eKplaln, etc, Coneem with audience aeema to 
' lead to fewer difficulties with establishing purpose and focusing written 
material. - ' 

I have tried to provide a suraaary^ of the primary pre-writing concerns of 
fifteen technical writers. Although this sample Is too small to be conclusiva, 
^ it does show some trends, I have compared the- pre-witing concerns of writers ^ 
'/with technical and non-technical backgrounds, I have reached the conclusion 
that ability to relate to audience is of primary importance and that non- ^ 
technical personnel are mpre^ aware of this consideration than are technical 
personnel, Thfese wrltWrs who interview experts as part of their jobs find that 
these experts have difficulty relating to writers* needs and levels of expertise. 
By using a model oJ elements involved in understanding technical material, 
writers can probably control their informational needs more adequately. Using 
,^ this model to, control the Interview 4^1 th technical experts, the writer can make 
^ A^hese pHperts, more aware of his* or her n^da as a writer. Conversely, if the 
writer ^fi0cusea on the audiences' needs, ha or shi has little trouble in estab- 
lishing purpose in writing. 
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!• " Mental Set df English Teaediers (Why not Professors of Compoaltion 
^and Rhetoric ? , 

^ English teacher who puts on the consultant's hat may be surpriaeds 
unpleasantly^ at how unnaturar It feels. The tinnaturalnesa has numerous 
causes/ A few of those causes md a few possible solutions to the self- 
Identity problem are briefly discussed In this paper, , 

First j the "mental set" of the English teachfer Is not well suited for 
CjOnsul ting work* People who teach compositions whether in secondary education 
or at Jhe college level* think of themselves as English teachers: the grey- 
haired "battle-^aK" we all dreaded as school chlldre^np Me, rarely think of 
ourselves as rhetoricians, composition specialists, or as professors of compo- 
aitioti and rhetoric* We niust describe ourselves in new ways if we are to do 
new work. " 

Like other professionals, we value ourselves, at least in part, accordf- 
ing to what we are paid, Arid we are grossly underpaid* When 1 teach at a 
local community college, my wage per class hour la $18*00, If I spend five 
hours for each class hourj for a total of six hours of work, I earn $3*00 per 
hour—below the minimum wage* If I spend less than five * tt^ students do not 
learn as much as they should, nor do I teach as well as I could. To erfm a 
living at this ^ate of pay requires working nl^ts and weekends ^ without over- 
time pay, of course, ^ese conditions naturally color our image of ourselves. 

Because we have grown accustOTOd to being underpaid and overworked, 
we expect nothing else. We aven compete fiercely with one another for the 
opportunity to be overworked and imderpaid, 1 once competed with several hund- 
red other recent Ph.D. *s for a guaranteed "bum=out'* job in an unscenic ^loca^- 
tion'whlch would have paid me $11,000 a year. Wiy did I waste the stamp? 
The job shortage in our profession has made fools of s^ome of us. We do what 
no self-^reapecting garbage-collector or pipe--fitter would ever doi we work 



D FOR IT? 



for ndchlng. 



) ' Thost of ue who flnlghid degrees befqrt. the eurwnt wave of speclali- , 

nation in Mrapoaltlon have an additional strain on our self-ltnaiea* Although 
we have experience teaching wrlting^-and eKperience is finally ^hat counts" 
we are not equipped with th^ latest Jargon in our ^fleld. We are not armed 
with readability tables and psychollnguistlc theories"at least not last month' 
verslonst We lack the nystlque of the Incomprehensible specialist. 

^4.. All of this is co^powded by certain invisible economic barriers that 
hpid us back. Our aim are low. We hope some day to make as much money as our 
colleagues who have been at it for twenty .years : maybe $20,000, just before 
we retire. The upper limit in our economic ^tmiverse is the sala^ of our 
chairperson I perjh&ps $25 ,000, In a larger departmeAt, pechaps $35,000. Many 
^ttt ti^ t&t iJO^pOO, few will e^r receive it. So we look upwards a vary 
little. ' ■ V- ^ ^ ^ 

To a significant eKtentp our future is limited by ow short sight. We 
confine ourselves* What we cannot Imagine, we are not likely to achieve. What 
might we Imagine?,, 

: II. The Basis For A New Self-lMge 

We might see ourielves In a broader conte^ct, a larger, more prplperous 
world, as an essential factor in U.S, bueinesi and Industry. We have a skill, 
honetf by years of drudgery, that business arid Industry needs and does not have. 
There is more work to be done outside of our academic institutions than inside 
of them. And we could be paid ^ore for It putaide of them, than inside. 

In tern^ of absolute cOst, we are presently teaching writing in the 
least eiqsensive way~ln colleges and universities where the public bears a 
large part of the expense and where we are willing to work long days for small 
salaries* Outside of this nonprofit sector, this protected envirdnment, our 
services have a greater absolute cost-^and thus a greater value to us. . If I 
spend one hour with a practicing lawyer and charge $50 (a moderate figure) , * 
that lawyer will think it is a bargain (because his hourly rate Is higher) , I 
will think it is a bonus because ray university pays me an average of $10 per 
hour for my work with law students. The economic picture is not so simple as * 
that, of course, but it's safe to say that our work is worth three times more 
outside than inside of our academic institutions* 

III. S^ome Principles of S u c c e s sf u 1 C on s u 1 1 in g T 

How do we harvest that profit/? Ghdose a business or industry compatible 
with your interest or experlencfe. The more familiar you are with it, the more 
effective your work will be. The key here is to know the "terrain" before you 
travel over it. Every business , Industry, and profession has its own kinds of 
written coimnimicatlon, its own" language, and to some extent its own style of 
writing. Offer your services only after you know exactly what you would be 
working with and what specific help you can offer. 

v Try CO identify coranunication problems that are commonly complained of 
within the business or profession. This might be done by simply asking people^ 



who work within an organizatiok to tell you what their coiranimlcatloti problenti 
^r^q^i« Uie. S typical written ^ 

"Linlcl^lonr Who a.signi writing tasks? Who writes? fo ^^^fl^.^ 
ed^? Who proofreadaf Who types? Who reads? "ho co^lalna about ambiguity 
""larity proble™? How-are such cpmplalnti hand;Led? How much time do the 
.wmets have? What -typa of Wditnlcara they have (word prpcesBor. 

dictating machlnas)? . ^ 

'k ' When you have nappea the terrain,, then decidp how tq approach Jt. First, 
ktempt to solve the coraunlcatlon problenB currently complained of within the 
organlLtlon. Then address the other Inefficiencies In written comnunicatlon 
that you, with your special expertise, perceive and oan solve.' 

' ■ As you research, pay attention to what people inside the business or 
profissloh^cKarge for tftelr work or are paid by their companies. Discover _^ 
what the hourly rates or salaries are of the people you wish to ^ork for. Dls= 
cover what they pay other consultants. Set your hourly rates according to the 
"Eolng rate" m that huslness,, ' Be careful not to -imdercharge. To some extent, ■ 
people value services according to flielr cost. If you charge too little , your 
work may be undervalued. Of course, if you charge too much, you may haye no 
work. The problem Is obvlo^ i once you have set an hourly ratfr, It is hard 
to Increase It, and it may be too late to decrease It. 

' if you are diarglng enough-whlch from an English teacher^^s point of ylew^ 

may seem to be a great deal=,-you will want to offer "full value." This may lead 
to offering too much. When working outside of your own field, you must simplify. 
Concepts and approaches must be simplified. Terminology of the grammarian must 
S crrffuny dekned, perhaps even omitSed. Begin at the beginning : Outside 
6i our field, people do not necessarily know, the difference between good and 
"well" and probably do not know how to locate the sub ject and verb in a sentence 
or how to distinguish between restrictive and nonrestrictive phrases and clauses. 
Normaily, a "lay" audience will not know the aifference betweenXa phrase and a 
clause. So begin at the very beginning. Do not try to Irapress-^our audience 
with technicalities or with the latest findings of psycholinguists and researchers 
ifl" readability. ■ You may want to toss a term or two in for window dressing, 
to establish your "credit" as a, specialist, but do not try to teach, anything 
with such language. -When you begin your real work, keep it simple and practl 
cal, . ^ , ■' ; ' C 

1 do not mean to suggest that creating an "aura" or ■•mystique" is a waste: 
*of time The contrary is true. You must have what Artistotle termed ethical 
appeal" if you are to succeed. Consulting success depends on image as much as 
on expertise Above all, you must sound "correct,"' you must speak grammatlcaUy, 
and you must communicate clearly In writing and orally. You must in your own 
articulation serve as an example of what you are •■selling. ' But- there are two 
phases to a consultant 's .work • the first is selling oneself-the image ; the 
second is providlni a service-the ••expertise." In. the second phase, always 
fy, that is, try to teach a few basic things well. 



s 

IV. How To Establish Credibility 



Before you have the opportunity to teach a few basic things, well, you 

must get the Job. Consulting work depends on "credibility." You must estab^ 
lish a reputation outside, of your field. How mi^t this be done? 
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. Institutioftal service is one way to begin. Most colleges and univer^ 
sit^es offer lectures on a wide range of topics. A list of faculty members 
willing, to lecture as a public service is kept somewhere^ perhaps in an office 
of lectures and concerts, ^dd you natm to the list.. Even though you will not 
be paid directly, you wi^l'Jitil^nce your academic reputation *as well as reaching 
out into the non-acafii^c wbrld* If you wish to work in a business or 
profession, contact the cmtln.ulng education personnel In the appropriate de^ 
partment or school in your ini'titutlon . If you contribute to a seminar as a 
F^anel mfeiA.er, for example, the notice that will be mailed to aluiml and Inter^ 
eaced parties will provide free advertising for you. If a business school 
advertises your- name in this way, for examppe, you will have established a 
measure- of "credibility" without much effort, and no cost. Thenj of course, 
you must perform well. That in large part (as discussed above) depends on 
; knowing your audience. 

\ 

" Another way to begin is to investigate continuing education programs 
within a business or ptpfession. Workshops are regularly offered in nearly ^ 
every field of work. Good speakers and useful topics are hard to find. Our 
topic is in vogue at present; it enjoys a cyclical populafl,tyj which is cur-- 
rently at its height. If you do find yourself on a panel for a lecture series 
or workshop 4 you may discover that what you have to say Is the most useful 
part qf tl^e entire program. Since you will probably be the "odd speaker*" 
that' is, the only "lay" per9on on a panel, you will have built-in "visibility/' 
this can be a tremendous advantage. Here agairij while you will probably rtot 
be, paid for thls^work, the advertising is invaluable. It is advertising 
without the stigma of advertising. 



That raises the question of whether or not to advertise in newspapers 
or alsewhere, thac'ls, paid, public advertising. I do not recoiranend it. It 
is expensive and may actually reduce your credibility. If your advertisement 
is positioned next to ^at of a local astrologer, a hypnotist, or a computer 
dating service, you mnf invite the wrong kind of attention. The best adver- 
tising Is word=of--moiJth , the personal reference. Use the business card pro- 
vided by your academic Institution (you will probably have to J3ay for it) and 
distribute it sparingly. Do not project a "slick" image. Suc^ an image con- 
tradlct^^ basic assumptions that most people have about English teachers. 
Wliilu we must improve our sel f - image in order to. work pro f i t ab ly ou t6 1 dts of 
our field, we may still make good use of 'the public image we have. We nt^ed 
not drcBS at the height of fashion; that may even interfere with our credi- 
bility. We need not spend $300 on an impress ive' b rie f case . We need not fly 
f I rn t-i' lass . We may. If we wish, without suffering any diminution of our 
image in the uutside world, travel economically and dress pli 



On the nch^V hand, we should adopt the Hame^profe 
our t lier^s ^In buBiness matters. For eKamplc, we should 
for ro r re^pcnulence , If the pro Fes^ t onn Is yoti wish to woi ^ 
to one another, then send immornnda, not lettern^ Return' 
tile Instnnt you return to your office, not several days late! 
up letters, if that is ruHtomary. Keep a preeLse time-sheet for all 
vtMj do; hill prc)mptly and spec I f t a I I y , providing exact time^f, dates 
and the nature n( the work you have dotle . Remember that as emplovees in a 
non-profit ^ei^tor of th^-economVi we are not accustomed to thi'nklng of minutes 
as tuonomic units. Time is money In a "ror=proflt" or gan I ^at ioii . Your minutes 
as a consultant aro co r res pond i ng ly vaiuahlu. 
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If consiiltlng work goes well, you may find that you have too much to 
doi you^ teaching and your "field work" outside the academic world may add 
up' to an 80=hour week. Like any other professional, you should consider 
doing first the things that pay you best. Everyone else does. ThlB obviously 
not a sufficient reaaon for grossly neglecting students; but, In these in- 
flationary times with academic salaries as low as they are and will remain, 
we are justified in diverting so™ of our professional tim and energy to work 
that pays well. After all, if your students do not receive all that you have , 
to offer* in the classroom, perhaps they will, some years down the line, have 
to hire you as a consultant. 



ASSUraNG raiSPONSIBILITY^ 
m AFFECTI^ OBJECTIVE IN TEAaHIING TECHNICM. WRITING 



J* C* Mathes 
Department of Humanltleg 
College of Enginedring 
'Hie University of Michigan 



The need for effective technical writing has become more urgent than 
ever before* Healthy safety, and economic well-being depend on effective 
technical writing by prof eislonals In industry as well as government* An 
effective test report In an automotive company can result In serious accl-^ 
dents among the public at large; it can result in costly recalls that jeo- 
pardize the econondc health of the company as well. Effective technical 
writing requires writers to master a series of cognitive sk'ills, and these 
form the objectives for our technical writing courses in Industry as well 
as in college, Management strongly supports these objectives, and relies 
on teachers of rtechnical writing to achieve them with their students and 
employees* j^^- , * 

I have leaTO#d from mmagement, however, the need for an additional 
objective in tech^jidal writing courses, ati affective objective: the will- 
ingness to assun^^-i^sponslblllty for one"s report. Ineffective technical 
writing also fanjffesult from a writer's Inability or imwllllngness to assume 
responsibility *^.n report. 

A prof ess ional' writing a technical report often must assume the respon^ 
stblltty for the consequences of the report. This is a two-step process* 
First, the professional must formulate the conclusions and recommendations 
implicit in his or her technical analysis. Second , the professional must 
ensure that these are acted upon as necessary. Although to do so requires 
cognitive ski I Is* assuming responsibility for a report primarily requires 
the wrtter to be wtHlng to do so* This is an affective objective that 
should be introduced into technical writing courses in college and in indus-= 

^ I f 1 rs t developed an aw a r e n e s s an d ap p r e c i a 1 1 on o f tills n e e d wh en wo rk= 
L n g with the Han a ge r of T r uc k T e s t L n g an d De ve 1 o p nie n t at an a u t o mo 1 1 ve prov- 
ing grounds* Even if we had enabled all of his engineers to express them-^ 
selves clearly and concisely in the appropriate rhetorical structures and 
f D rma t s and w 1 th the nec es s a ry t e cHii i ca I ma t e r i a 1 , it wo u 1 d n o t , it t u m e d 
out, have been s u f f 1 c 1 en t * We also nee de d t o en ab le them t o as s ume re s pon = 
slbillty for their reports. 

To this manager, assuming rosponslb 1 1 1 ty meant that his engineers must 
have the w 1 1 1 1 n gnes s and ab i 1 1 ty t o f o rmu I a t e con c 1 us ion s an d re c omme n da 1 1 ons * 



76. 



That Is » he wanted his engineers to report thati . 

"The durability characteristics of the GN83{trake package 
are satisfactory" (a conclusion) 

rather than that i . 
"The 1^83 brake package passed the DP488 durability test (a result) 

He furthermore wanted his engineers to report: 

"Release the 0^83 brake package for the 14200 lb GW QR 600 
models'* (a recotmendatlon) 

The abilities to formulate conclusions and recommndatlons are cogni- 
tive skills—and ones difficult to tnaster—that we must teach professionals 
on the Job. To teach these cognitive skills, however, we also must develop 
in professionals the willingness to assume responsibility r that is an 
affective objective. Many professionals .are reluctant to expose ther^elves, 
and many assume that to do so it to be imobjective. Professionals, however, 
should be taught to make judgments when the communication situation calls 
for Judgment. A «st engineer who restricts herself to the statement, -'the 
GN83 brake package passed the DP448 durability test," forces a supervisor 
or manager to interpret this result and formulate the organizationally rele- 
vant conclusion. Yet, the test engineer usually is in the best position to 
make those judgments, A result such as, "the brake package passed the _^ 
durability test," does-not necessarily imply that the package is "satisfactory 
and should be "released." There have been situations where that has not been 
so, and recalls have been required. 

The professional, in addition, must ensure that appropriate action Is 
taken as well as be willing to^make judgments. This is the second aspect of 
assuming responsibility, and Is a matter of an appreciation of a need, again 
an affective objective* 

The accident at Three Mile Islapd dramatically illustrates this need. 
Simply put. Three Mile Island was a technical commimication failure, On 
Septen4)er 24, 1977, an incident occured at the Davis-Besse nuclear plant that 
was strikingly similar to the incident at Three Mile Isla^nd, The operators 
mistakenly tumed off the high pressure Injection system and momentarily 
uncovered the core. Fortunately, however, Davls-^BesBe was operating at only 
10% of power. On Novenfcer 1, 1977, February 9, 19 78, and February 16, 19 78, 
three memos were sent within Bab'cock and Wilcox (the contractor who supplied 
the nuclear- steam supply syBtem for both Davis-Basse and Three Mile I^and) 
that asserted that unless instructions were changed, the core of a nuclear 
plant could become imcQvered and a meltdown beconte possible. This in fact 
is exactly what happened at Three Mile Island, During the hearings of the 
President's Commission on the Accident at Three Mile Island, Mr. Bert Dunn, 
Manager of tha Emergency Core Cooling SystenB Section at Babcock and Wilcox, 
who wrote the February 9 and 16, 19 78, memos, aaidi 

"Had my instructions been followed at TMI II, we would not have had 
. core damage; we would have had rf minor incident." 
Mr. Dunn recoiranended certain actions, but did not appreciate the need for 
follow- through to ensure that action was taken. 



On August 3, 1978, Mr. Donald Hallmnn, Manager of the Plan^. Performance 
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Services Section of Babcock and WilcOK, v^rote a mmo to Mr. Bruce Karrasch, 
Manager of the Plant Integration Section at Babcock and Wilcox, to inform 
him of Mr* Dunn's reconw.ndations and that , because the Nuclear Service 
Section had raised sore questions ^ the recoiranendations had not bean acted 
upon— although Mr. Dunn, 's memos "suggest the possibility of uncovering the 
core if present HPI [high pressure injection] policy is continued," Mr, 
Karrasch in fact had been on the distribution list for Mr, Dunn's Tnemos , 
but testified about each that "my memory does not recall nty reading the 
memorandum or taking action on it." Mr. Karrasch, however, did remenfcer 
receiving Mr. Hallman's ntemo, but did "not recall reading it very carefully 
at the time" and "thinking that they were rather routine questions," He 
"placed a note on top of the memorandmn to one of two people who report to 
me in Plant Integration, with a message to him please follow up on this 
and take any action that you seem [sic] appropriate." Those persons were 
Eric Swanson and Arthur McBride, Again: 

MR. KANE* Do Mr, Swanson or Mr. McBrlde recall ever receiving 

this memorandum of August 3, 1978, from you? 
KARMSffl: No, sir, they do not. 

The August 3, 1978, m^mo from Mr. Hallman to Mr, Karrasch, in which Mr, 
Hallman stated that action had not yet been taken on Mr. Dunn's recoiranenda- 
tlon, also has Mr, Dunn on the distribution list. Mr. Dunn, however, testi- 
fied he didn-t receive it: ^ 
CO>MSSIONER LEWIS : Mr. Dunn, I'd just like to get something clear. 
When did you first become aware of the Hallman memorandum? Was that 
after Three Mile Island or earlier, the August memorandum? 
MR, DUNN: That was after Three Mile Island. 
On March 28, 1979, the operators at Three Kile Island failed to activate the 
High Pressure Injection system in time; the core became uncovered and a par- 
tial meltdown occured, On April 4 and April 17,|1979, Babcock and Wilcox 
Issued new instructions to the operators of its nuclear reactors. These 
Lnstructions were those re coiraTiended by Mr. Bert Dunn in his memos of February 
9, 1978, and February 16, 1978. As Mr. Dunn himself testified, "Had my in- 
structions been followed at T>II II, we would not have had core damage; we 
would have had a minor incident. 

Three Mile island, then, was-^^perhaps pi'imariiy--'a communication tailur^. 
Ah the testimony suggests, this certainly was Inadvertent, An examl nation of 
the testimony and of the memoranda suggesLs that the commun 1 ca l 1 on ' f ai lure 
to a significant extent resulted because these professionals were unaware of 
the? need to ensure that appropriate act tun is taken. TTi rough out this yeac'-and 
a^hnlf period they assumed that action was being taktui, but none bothtired to 
see that It was. Essentially, these p ro f ess ionals did not appreciate the need 
for them to assume that responsibility. The testimony makes clear that, had 
thtfy appreciated that need, they not only would have been willing to do so, 
t ho y won 1 d h a ve done s o . 



These examples therefore Illustrate how teacherB of technical writing 
must eatabllHh affective objectives as well as skills objectives. They must 
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teach their students to be aware of and to be willing to assume the respon- 
sibility for their reports. Achieving this affective objective^ in practice 
and especiaiiy on the job ^ is "a precondition for achieving tfhe skills ob^ 
jectives we traditionally have emphasized in our technical writing courses* 
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